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ʅʘʟʥʘʯʝʥʠʝ 

ʅʘʙʦʨʳ ʨʝʘʛʝʥʪʦʚ ʊɸʇʆʊʀʃʀ (ʊɸʥʜʝʤʥʳʝ ʇʆʚʪʦʨʳ ʜʣʷ ʊʀʧʠʨʦʚʘʥʠʷ ʃʀʯʥʦʩʪʠ) 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ, ʩʫʜʝʙʥʳʭ, 

ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʣʠʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʨʦʜʩʪʚʝʥʥʳʭ 

ʩʚʷʟʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʣʫʯʘʝʚ ʩʧʦʨʥʦʛʦ ʦʪʮʦʚʩʪʚʘ, ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʨʦʜʩʪʚʘ. ʅʘʙʦʨʳ 

ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. 

ʅʘʙʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʚ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʘʭ ʛʝʥʦʤʥʦʡ ɼʅʂ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʧʦʣʘ ʯʝʣʦʚʝʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʪʦʜʘ ʧʦʣʠʤʝʨʘʟʥʦʡ 

ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ).  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʦʚʦʜʠʪʩʷ ʘʤʧʣʠʬʠʢʘʮʠʷ ʛʝʥʦʤʥʦʡ ɼʅʂ ʚ ʤʦʥʦʣʦʢʫʩʥʦʤ ʬʦʨʤʘʪʝ ʩʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʘʡʤʝʨʘʤʠ ʥʘ ʢʘʞʜʳʡ ʠʟ ʣʦʢʫʩʦʚ. ɿʘʪʝʤ ʧʨʦʜʫʢʪʳ ʇʎʈ ʨʘʟʜʝʣʷʶʪ ʚ ʘʛʘʨʦʟʥʳʭ ʠʣʠ 

ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʳʭ ʛʝʣʷʭ (ʇɸɻ) ʠ ʩʦʧʦʩʪʘʚʣʷʶʪ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʘʣʣʝʣʴʥʳʤʠ çʣʝʩʪʥʠʮʘʤʠè ʠ / ʠʣʠ 

ʥʝʣʦʢʫʩʥʳʤʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ɼʅʂ. 

ʆʜʠʥ ʥʘʙʦʨ ʨʘʩʩʯʠʪʘʥ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 100 ʇʎʈ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʧʦ ʦʜʥʦʤʫ (ʣʶʙʦʤʫ) ʠʟ 

ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2 (ʥʘ ʩʪʨ. 4 ʥʘʩʪʦʷʱʝʡ ʠʥʩʪʨʫʢʮʠʠ). 

 

ʂʦʜʳ ʧʨʦʜʫʢʮʠʠ 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ ʧʨʦʜʫʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʥʘʙʦʨʳ ʨʝʘʛʝʥʪʦʚ ʊɸʇʆʊʀʃʀ, ʘ 

ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʙʦʨʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʜʘʤ, ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ʂʣʘʩʩʠʬʠʢʘʪʦʨ ʂʦʜ ʧʨʦʜʫʢʮʠʠ ʈʘʩʰʠʬʨʦʚʢʘ ʢʦʜʘ ʇʨʠʤʝʯʘʥʠʷ 

ʆʂʇɼ2  

(ʆʂ 034-2014, 

ʂʇɽʉ 2008) 

20.14.52.120 ʂʠʩʣʦʪʳ ʥʫʢʣʝʠʥʦʚʳʝ ʠ ʠʭ ʩʦʣʠ 

ɼʝʡʩʪʚʫʶʱʠʡ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ, 

ʜʘʪʘ ʚʚʝʜʝʥʠʷ:  

01.02.2014 

20.14.64.000 

ʌʝʨʤʝʥʪʳ ʠ ʧʨʦʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʥʝ ʚʢʣʶʯʝʥʥʳʝ ʚ ʜʨʫʛʠʝ 

ʛʨʫʧʧʠʨʦʚʢʠ 

20.59.52.190 

ʈʝʘʛʝʥʪʳ ʩʣʦʞʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʣʠ 

ʣʘʙʦʨʘʪʦʨʥʳʝ, ʥʝ ʚʢʣʶʯʝʥʥʳʝ ʚ ʜʨʫʛʠʝ 

ʛʨʫʧʧʠʨʦʚʢʠ 

20.59.52.199 

ʈʝʘʛʝʥʪʳ ʩʣʦʞʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʣʠ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʦʯʠʝ, ʥʝ ʚʢʣʶʯʝʥʥʳʝ ʚ 

ʜʨʫʛʠʝ ʛʨʫʧʧʠʨʦʚʢʠ 
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ʊʘʙʣʠʮʘ 2. 

ʇʘʥʝʣʴ ʚʳʩʦʢʦʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ 

 

ʃʦʢʫʩ 

 

ʍʨʦʤʦʩʦʤʥʘʷ 

ʃʦʢʘʣʠʟʘʮʠʷ 

ɼʣʠʥʘ 

ʧʦʚʪʦʨʷʶʱʝʡʩʷ 

ʝʜʠʥʠʮʳ, ʧ.ʥ. (*) 

ʏʠʩʣʦ 

ʘʣʣʝʣʝʡ 

(**)  

ɼʠʘʧʘʟʦʥ ʜʣʠʥ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʳʭ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. (*) 

ɸʫʪʦʩʦʤʥʳʝ ʤʠʢʨʦʩʘʪʝʣʣʠʪʳ 

TPOX 2p25.3 4 6 110 ï 130 

UGT1A1-STR 2q37.1 2 4 95 ï 101 

D3S1358 3p21.31 4 8 111 ï 147 

FGA 4q31.3 4 13 143 ï 179 

CSF1PO 5q32 4 8 172 ï 212 

D7S820 7q21.11 4 8 128 ï 156 

LPL 8p21.3 4 6 105 ï 133 

D8S1179 8q24.13 4 11 90 ï 130 

D10S1248 10q26.3 4 9 86 ï 122 

TH01 11p15.5 4 7 128 ï 152 

vWFII  12p13.31 4 9 150 ï 182 

PAH 12q23.2 4 11 216 ï 260 

D13S317 13q31.1 4 8 100 ï 128 

D16S539 16q24.1 4 9 98 ï 134 

D18S51 18q21.33 4 14 125 ï 177 

D19S253 19p13.12 4 10 115 ï 151 

D19S433 19q12 4 14 120 ï 170 

D20S482 20p13 4 11 89 ï 129 

D21S11 21q21.1 4 16 154 ï 194 

D22S1045 22q12.3 3 13 79 ï 115 

ʃʦʢʫʩʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ɸʤʝʣʦʛʝʥʠʥ 
Xp22.2 

Yp11.2 

ʧʦʣ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ 

ʜʠʤʦʨʬʥʦʛʦ ʛʝʥʘ 

X: 106 

Y: 112 

ZFX / ZFY 
Xp22.11 

Yp11.2 

SNP  

(ʧʨʷʤʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʠʣʠ ʇɼʈʌ) 

X: 1131 

Y: 1131 

DXZ1 / DYZ3 
Xp11.1-Xq11.1 

Yp11.2-Yq11.21 

ʤʫʣʴʪʠʢʦʧʠʡʥʳʝ ʘʣʴʬʦʠʜʥʳʝ 

ʧʦʚʪʦʨʳ 

X: 130 

Y: 172 

ɸʫʪʦʩʦʤʥʳʝ ʤʠʥʠʩʘʪʝʣʣʠʪʳ 

D1S80 1p36.32 16 >25 402 ï > 800 

D1S111 1q24.2 37 >18 383 ï > 1000 

ApoB-3ôVNTR 2p24.1 15 (2x15) >18 522 ï > 900 

IL1RN-VNTR 2q14.1 86 5 154 ï 584 

DAT-3ôVNTR 5p15.33 40 6 203 ï > 600 

NOS3-VNTR 7q36.1 27 5 340 ï 450 

DRD4-VNTR 11p15.5 48 >10 330 ï > 800 

IgH-VNTR 14q32.33 50 12 420 ï > 1500 

D17S5 17p13.3 70 >19 168 ï > 1400 

5-HTT-LPR 17q11.2 20-23 >3 485 ï > 650 

 

ʄʠʢʨʦʩʘʪʝʣʣʠʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ Y ʭʨʦʤʦʩʦʤʝ 

 

ʅʘʙʦʨ ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ɻɺʉ1, ɻɺʉ2, ɻɺʉ3 ʤʪ-ɼʅʂ ʯʝʣʦʚʝʢʘ 

(*) ʧ.ʥ. ï ʧʘʨ ʥʫʢʣʝʦʪʠʜʦʚ 

(**) ʜʣʷ ʝʚʨʦʧʝʦʠʜʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. 
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ɺʘʞʥʳʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʥʘʧʦʤʠʥʘʥʠʷ ʠ ʩʦʚʝʪʳ 

 ʅʘʙʦʨʳ ʊɸʇʆʊʀʃʀ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ in vitro (ʪʦ ʝʩʪʴ ʜʦʩʣʦʚʥʦ ï ʚ 

ʧʨʦʙʠʨʢʝ, ʚʥʝ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ). 

 ʅʘʙʦʨʳ ʥʝ ʧʦʜʣʝʞʘʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʜʝʢʣʘʨʠʨʦʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ʉʠʩʪʝʤʝ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ɻʆʉʊ ʈ. 

 ʅʘʙʦʨʳ ʊɸʇʆʊʀʃʀ ʥʝ ʷʚʣʷʶʪʩʷ ʠʟʜʝʣʠʝʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʥʘʙʦʨʳ ʊɸʇʆʊʀʃʀ ʥʝ ʧʦʜʣʝʞʘʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʦʩʟʜʨʘʚʥʘʜʟʦʨʝ) ʚ ʢʘʯʝʩʪʚʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʟʜʝʣʠʷ, ʠʟʜʝʣʠʷ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʪ.ʧ. 

 ʀʟʜʝʣʠʷ, ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʷʭ, ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʤʘʨʢʠʨʦʚʢʫ ʥʘ ʫʧʘʢʦʚʢʝ. 

 The Tapotili Kit is intended for molecular biology applications, including forensic or paternity usage. This 

product is not intended for the diagnosis, prevention, or treatment of a disease. 

 

 ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʄɻʀ) ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʛʝʥʦʪʠʧʦʚ ʦʪʜʝʣʴʥʳʭ ʣʠʮ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʧʦʨʥʦʛʦ ʨʦʜʩʪʚʘ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʥʳʭ 

ʣʦʢʫʩʦʚ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʥʝ ʷʚʣʷʶʪʩʷ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ: ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʤʝʥʥʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʳ (ʛʝʥʦʪʠʧʳ ʦʙʩʣʝʜʫʝʤʳʭ ʣʠʮ). 

 ʇʦ ʆʙʱʝʨʦʩʩʠʡʩʢʦʤʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ ʧʨʦʜʫʢʮʠʠ ʧʦ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʆʂʇɼ2) ʵʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʜʫ 72.11.1 (ʋʩʣʫʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʚ ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʴʷ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʯʝʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ). ʕʪʘ ʛʨʫʧʧʠʨʦʚʢʘ ʚʢʣʶʯʘʝʪ ʫʩʣʫʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ɼʅʂ (ʢʦʜʠʨʦʚʘʥʠʷ): 

ʛʝʥʦʤʠʢʘ, ʬʘʨʤʘʢʦʛʝʥʝʪʠʢʘ, ʛʝʥʥʳʝ ʟʦʥʜʳ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ, ʩʠʥʪʝʟ ʠ ʘʤʧʣʠʬʠʢʘʮʠʷ ɼʅʂ. 

 ʈʝʟʫʣʴʪʘʪʳ ʄɻʀ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʦʬʦʨʤʣʷʪʴ ʚ ʚʠʜʝ ɿʘʢʣʶʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʪʯʸʪʘ ʦ ʅʀʈ ʠ 

ʘʥʘʣʦʛʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ.  

 ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʠʥʷʪʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʤʧʝʪʝʥʮʠʠ ʚʨʘʯʘ. 

 

 ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ ʨʝʢʦʤʝʥʜʫʝʤ ɺʘʤ ʚʥʠʤʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʘʩʪʦʷʱʝʡ ʠʥʩʪʨʫʢʮʠʝʡ. 

 ʀʥʩʪʨʫʢʮʠʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʙʦʨʦʚ. 

 ɺʘʞʥʦ, ʯʪʦʙʳ ʵʪʘ ʠʥʩʪʨʫʢʮʠʷ ʭʨʘʥʠʣʘʩʴ ʚ ʥʘʜʝʞʥʦʤ, ʥʦ ʜʦʩʪʫʧʥʦʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʝʩʪʝ, ʯʪʦʙʳ ʚ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʥʠ ʚʩʝʛʜʘ ʤʦʛʣʠ ʢ ʥʝʡ ʦʙʨʘʪʠʪʴʩʷ. ɽʩʣʠ ʥʘʙʦʨʳ ʙʫʜʫʪ ʧʝʨʝʜʘʥʳ ʜʨʫʛʦʤʫ ʣʠʮʫ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʢ ʥʘʙʦʨʘʤ ʠ ʵʪʫ ʠʥʩʪʨʫʢʮʠʶ, ʯʪʦʙʳ ʥʦʚʳʡ ʚʣʘʜʝʣʝʮ ʤʦʛ ʩ ʥʝʡ ʦʟʥʘʢʦʤʠʪʴʩʷ. 

 ɸʢʪʫʘʣʴʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʚʝʨʩʠʷ ʠʥʩʪʨʫʢʮʠʠ ʜʦʩʪʫʧʥʘ ʥʘ ʩʘʡʪʝ: http://tapotili.ru/doc/tapotili.pdf (ʬʘʡʣ 

ʬʦʨʤʘʪʘ Adobe Acrobat, ʨʘʟʤʝʨ ʦʢʦʣʦ 3 Mʙ). ʀʥʬʦʨʤʘʮʠʷ ʚ ʠʥʩʪʨʫʢʮʠʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʝʪʩʷ. ʅʝ 

ʟʘʙʳʚʘʡʪʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʙʥʦʚʣʥyʥʦʡ ʚʝʨʩʠʝʡ ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʟʘʢʘʟʘʭ. 

 ɼʣʷ ʦʪʜʝʣʴʥʳʭ ʣʦʢʫʩʦʚ ʠʥʩʪʨʫʢʮʠʷ ʚʳʥʝʩʝʥʘ ʚ ʦʪʜʝʣʴʥʳʝ ʬʘʡʣʳ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʛʠʧʝʨʩʩʳʣʢʘʤ ʚ ʪʘʙʣʠʮʝ ʥʘ ʩʘʡʪʝ: http://tapotili.ru/tapotili-kits. 

 

 ʅʘʙʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʣʴʢʦ ʚʟʨʦʩʣʳʤʠ. ʉʣʝʜʠʪʝ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʜʝʪʠ ʥʝ 

ʧʨʠʙʣʠʞʘʣʠʩʴ ʢ ʥʘʙʦʨʘʤ ʠ ʥʝ ʠʛʨʘʣʠ ʩ ʧʨʦʙʠʨʢʘʤʠ. 

 ʄʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʤ ʨʝʘʛʝʥʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʵʪʦʤʫ ʚ ʧʨʦʜʫʢʪ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʩʝʥʳ 

ʠʟʤʝʥʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ, ʥʝ ʦʧʠʩʘʥʥʳʝ ʚ ʧʨʠʣʘʛʘʝʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

 ɼʘʥʥʦʝ ʠʟʜʝʣʠʝ (ʫʞʝ ʧʫʩʪʳʝ ʠʣʠ ʝʱʸ ʧʦʣʥʳʝ ʧʨʦʙʠʨʢʠ) ʥʝ ʩʣʝʜʫʝʪ ʚʳʙʨʘʩʳʚʘʪʴ ʚʤʝʩʪʝ ʩ ʙʳʪʦʚʳʤʠ 

ʦʪʭʦʜʘʤʠ. ʇʨʘʚʠʣʴʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 ʅʘʧʠʩʘʥʠʶ ʩʝʛʦ ʨʘʟʜʝʣʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʯʪʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʫʢʦʚʦʜʩʪʚ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ. 

 

  

http://www.consultant.ru/document/cons_doc_LAW_163703/
http://tapotili.ru/doc/tapotili.pdf
http://tapotili.ru/tapotili-kits
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ȹɌɍɚɜɧ ȾȬȻȺȾȴȷȴ ð ɔəɝɞɜɟɖɢɔɫ ɛɚ ɛɜɔɘɑəɑəɔɪ Ȯɧɍɜɚɝɔɞɑ ɛɜɑɐɧɐɟɥɟɪ Ɏɑɜɝɔɪ ɚɖɞ-2021 ɝɞɜ. 6 ɔɓ 71 

  

ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ 

 ɺʩʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʙʦʨʦʚ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʷʚʣʷʶʪʩʷ ʥʝʪʦʢʩʠʯʥʳʤʠ, ʥʝʷʜʦʚʠʪʳʤʠ, ʥʝ-

ʧʦʞʘʨʦʦʧʘʩʥʳʤʠ ʠ ʥʝ-ʚʟʨʳʚʦʦʧʘʩʥʳʤʠ. 

 ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʬʝʢʮʠʦʥʥʦ-ʦʧʘʩʥʳʝ, ʩʧʦʩʦʙʥʳʝ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʚʠʨʫʩʳ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ, ʛʝʧʘʪʠʪʦʚ ɺ ʠ ʉ, ʜʨʫʛʠʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ. 

 ʄʘʥʠʧʫʣʷʮʠʠ ʧʦ ʚʳʜʝʣʝʥʠʶ ɼʅʂ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʦʪʜʝʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ ʚ ʩʧʝʮʠʘʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʦʜʝʞʜʝ ʠ ʦʜʥʦʨʘʟʦʚʳʭ ʨʝʟʠʥʦʚʳʭ ʧʝʨʯʘʪʢʘʭ. ɼʣʷ ʦʯʠʩʪʢʠ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʨʘʩʪʚʦʨʳ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʨʘʫʥʜʘ ʚʳʜʝʣʝʥʠʷ ɼʅʂ. 

 ʇʨʠ ʨʘʙʦʪʝ ʩ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʠ ʘʢʨʠʣʘʤʠʜʦʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʜʝʚʘʪʴ ʨʝʟʠʥʦʚʳʝ ʧʝʨʯʘʪʢʠ. 

 ʅʝ ʩʥʠʤʘʡʪʝ ʢʨʳʰʢʫ ʩ ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ ʢʘʤʝʨʳ, ʪʘʢ ʢʘʢ 
ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʧʘʩʥʦ ʜʣʷ ʞʠʟʥʠ. 

 ʇʨʠ ʨʘʙʦʪʝ ʩ ʚʢʣʶʯʝʥʥʳʤ ʪʨʘʥʩʠʣʣʶʤʠʥʘʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʟʘʱʠʪʥʳʤ 

ʵʢʨʘʥʦʤ ʠʣʠ ʟʘʱʠʪʥʦʡ ʤʘʩʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʡ ʩʚʝʪ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʦʞʦʛʠ ʣʠʮʘ ʠ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʇʎʈ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ, ʧʦʵʪʦʤʫ ʦʧʘʩʥʦʩʪʴ 

ʩʣʫʯʘʡʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʨʘʟʮʦʚ ʯʫʞʝʨʦʜʥʦʡ ɼʅʂ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʦʧʘʩʝʥʠʷ. ɺʦ ʠʟʙʝʞʘʥʠʝ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʙʦʨʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʘʥʘʣʠʟʘ ʩʦʙʣʶʜʘʡʪʝ 

ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ: 

 

 ʆʩʥʦʚʥʳʝ ʪʨʠ ʵʪʘʧʘ ʨʘʙʦʪ ï (i) ʧʦʜʛʦʪʦʚʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʚʢʣʶʯʘʷ ʚʳʜʝʣʝʥʠʝ ɼʅʂ; (ii ) 

ʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ ʜʣʷ ʇʎʈ; (iii) ʧʨʦʚʝʜʝʥʠʝ ʇʎʈ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ï 

ʜʦʣʞʥʳ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʳ, ʪʦ ʝʩʪʴ ʨʘʟʤʝʱʝʥʳ ʚ ʪʨʝʭ ʨʘʟʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. 

 ɺʩy ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʠʧʝʪʢʠ, ʰʪʘʪʠʚʳ, ʧʦʩʫʜʘ, ʧʣʘʩʪʠʢ, ʨʘʙʦʯʠʝ ʨʘʩʪʚʦʨʳ) 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʪʨʦʛʦ ʩʪʘʮʠʦʥʘʨʥʳʤ ʠ ʧʨʦʤʘʨʢʠʨʦʚʘʥʦ ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʙʦʯʝʡ 

ʟʦʥʝ. ɿʘʧʨʝʱʘʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʦʜʥʦʡ ʨʘʙʦʯʝʡ ʟʦʥʳ ʚ ʜʨʫʛʫʶ, ʦʩʦʙʝʥʥʦ ʠʟ ʢʦʤʥʘʪʳ 

ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʜʨʫʛʠʝ ʧʦʤʝʱʝʥʠʷ. 

 ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ɼʅʂ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴʥʘʷ ɼʅʂ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʦʩʪʘʣʴʥʳʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʙʦʨʦʚ, ʚ ʟʦʥʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 ʇʦʜʛʦʪʦʚʢʫ ʦʙʨʘʟʮʦʚ ʜʣʷ ʇʎʈ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʣʘʤʠʥʘʨʥʦʤ ʙʦʢʩʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʪʘ ʧʠʧʝʪʦʢ ʠ ʥʘʢʦʥʝʯʥʠʢʦʚ ʩ ʘʵʨʦʟʦʣʴʥʳʤʠ ʬʠʣʴʪʨʘʤʠ. ʇʦʚʝʨʭʥʦʩʪʠ ʨʘʙʦʯʠʭ ʩʪʦʣʦʚ, ʥʘ 

ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʇʎʈ, ʜʦʣʞʥʳ ʦʙʷʟʘʪʝʣʴʥʦ ʦʙʣʫʯʘʪʴʩʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʩʚʝʪʦʤ ʚ 

ʪʝʯʝʥʠʝ 20-30 ʤʠʥʫʪ ʜʦ ʥʘʯʘʣʘ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ. 

 ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʇʎʈ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʚ ʧʝʨʯʘʪʢʘʭ, ʚʩʝ ʥʘʢʦʥʝʯʥʠʢʠ ʠ ʧʨʦʙʠʨʢʠ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦʢʨʘʪʥʦ.  

 ɸʥʘʣʠʟ ʠ ʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʧʦʤʝʱʝʥʠʠ. 
ʉʤʝʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ, ʛʦʣʦʚʥʳʭ ʫʙʦʨʦʚ, ʦʙʫʚʠ ʠ ʧʝʨʯʘʪʦʢ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠ 

ʚʳʭʦʜʝ ʠʟ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. 

 ʂʦʤʧʦʥʝʥʪʳ ʥʘʙʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʩʪʘʜʠʠ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʧʦʤʝʱʝʥʠʠ ʜʣʷ 
ʵʣʝʢʪʨʦʬʦʨʝʟʘ. 

ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʙʦʨʦʚ 

ʇʨʠʥʮʠʧ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʩʦʩʪʦʠʪ ʚ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʮʠʢʣʘʭ ʩʠʥʪʝʟʘ 

(ʘʤʧʣʠʬʠʢʘʮʠʠ) ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ɼʅʂ-ʤʠʰʝʥʠ ʚ ʩʦʣʝʚʦʤ ʙʫʬʝʨʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʡ 

ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ, ʜʝʟʦʢʩʠʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʦʚ (dNTPs) ʠ ʧʘʨʳ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʨʘʡʤʝʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʨʘʥʠʮʳ ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʠ ʩʣʫʞʘʱʠʭ ʟʘʪʨʘʚʢʘʤʠ ʜʣʷ ʩʠʥʪʝʟʘ ʮʝʧʝʡ ɼʅʂ.  

ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʧʨʠ 90-96
ʦ
C ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʝʣʝʥʠʝ ʮʝʧʝʡ ɼʅʂ, ʟʘʪʝʤ ʧʨʠ 50-70

ʦ
C 

(ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ) - ʧʨʠʩʦʝʜʠʥʝʥʠʝ (ʦʪʞʠʛ) ʧʨʘʡʤʝʨʦʚ ʢ ʛʦʤʦʣʦʛʠʯʥʳʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʥʘ ɼʅʂ-ʤʠʰʝʥʠ. ʉʠʥʪʝʟ ʥʦʚʳʭ ʮʝʧʝʡ ɼʅʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʦʡ ʠʟ 

ʩʚʦʙʦʜʥʳʭ dNTPs ʧʫʪʝʤ ʜʦʩʪʨʘʠʚʘʥʠʷ ʧʨʠʩʦʝʜʠʥʠʚʰʠʭʩʷ ʧʨʘʡʤʝʨʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 5'3', ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 70-72
ʦ
C. ɺ ʢʘʞʜʦʤ ʮʠʢʣʝ ʧʨʦʠʩʭʦʜʠʪ ʫʜʚʦʝʥʠʝ ʯʠʩʣʘ ʢʦʧʠʡ ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʟʘ 25-40 ʮʠʢʣʦʚ ʥʘʨʘʙʦʪʘʪʴ ʮʝʣʝʚʫʶ ɼʅʂ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʝʝ ʜʝʪʝʢʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ. 

ɸʤʧʣʠʬʠʢʘʮʠʷ ʘʣʣʝʣʝʡ ʢʘʞʜʦʛʦ ʠʟ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʟʜʝʣʴʥʳʭ ʨʝʘʢʮʠʦʥʥʳʭ 

ʩʤʝʩʷʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʣʦʢʫʩʘ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ (ʤʦʥʦʣʦʢʫʩʥʳʡ ʬʦʨʤʘʪ).  

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʩʦʚʧʘʜʘʶʪ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʦʢʫʩʦʚ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʝʡ ʧʨʦʛʨʘʤʤʳ ʘʤʧʣʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʫʣʴʪʠʣʦʢʫʩʥʦʛʦ ʬʦʨʤʘʪʘ ʇʎʈ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʤʘʨʢʸʨʦʚ. 
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ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ɼʅʂ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʠ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʠʭ ʩʣʫʯʘʝʚ ʠ ʨʷʜʘ ʧʨʝʩʪʫʧʣʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʰʝʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʠʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ (ʢʨʦʚʠ, ʩʧʝʨʤʳ, ʩʣʶʥʳ, ʤʦʯʠ, ʢʦʞʠ, ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʜʨ.). 

ɻʝʥʦʤ ʯʝʣʦʚʝʢʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ ʪʘʥʜʝʤʥʳʤʠ ʧʦʚʪʦʨʘʤʠ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʯʠʩʣʦʤ ʢʦʧʠʡ. ɺʩʣʝʜʩʪʚʠʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʣʦʢʫʩʳ ʵʪʦʛʦ ʪʠʧʘ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʘʨʢʸʨʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʣʠʯʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʶ ʨʦʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ. ʕʪʠ ʧʦʣʠʤʦʨʬʥʳʝ ʣʦʢʫʩʳ ʫʩʣʦʚʥʦ ʨʘʟʙʠʪʳ ʥʘ ʜʚʘ 

ʧʦʜʢʣʘʩʩʘ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ï ʤʠʥʠʩʘʪʝʣʣʠʪʳ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʣʠʥʦʡ ʧʦʚʪʦʨʘ ʙʦʣʝʝ ʩʝʤʠ ʥʫʢʣʝʦʪʠʜʦʚ ʠ 

ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ ʪʘʥʜʝʤʥʳʤʠ ʧʦʚʪʦʨʘʤʠ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʯʠʩʣʦʤ ʢʦʧʠʡ (variable number of 

tandem repeats, VNTRs). ɼʣʷ ʚʪʦʨʦʛʦ ʧʦʜʢʣʘʩʩʘ ï ʤʠʢʨʦʩʘʪʝʣʣʠʪʦʚ ï ʜʣʠʥʘ ʧʦʚʪʦʨʷʶʱʝʡʩʷ ʝʜʠʥʠʮʳ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1 ʜʦ 6 ʥʫʢʣʝʦʪʠʜʦʚ, ʠʭ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʢʦʨʦʪʢʠʤʠ ʪʘʥʜʝʤʥʳʤʠ ʧʦʚʪʦʨʘʤʠ (short tandem 

repeat, STRs). 

ɸʣʣʝʣʴʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʤʠʢʨʦ- ʠ ʤʠʥʠʩʘʪʝʣʣʠʪʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʩʥʦʚʘʥ ʥʘ ʨʘʟʣʠʯʠʷʭ ʚ ʯʠʩʣʝ 

ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʘʣʣʝʣʷʭ, ʪʦ ʝʩʪʴ ʥʘ ʧʦʣʠʤʦʨʬʠʟʤʝ "ʜʣʠʥʳ", ʥʝʞʝʣʠ 

"ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ". ʏʠʩʣʦ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʚ ʢʦʥʢʨʝʪʥʦʤ ʘʣʣʝʣʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ ʦʜʥʦʛʦ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ. ʆʙʳʯʥʦ ʚ ʧʦʧʫʣʷʮʠʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʧʝʢʪʨ ʘʣʣʝʣʝʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʯʠʩʣʫ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʝʜʠʥʠʮ, ʘ ʫ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪʩʷ ʩʪʨʦʛʦ ʧʦ ʜʚʘ ʘʣʣʝʣʷ ʢʘʞʜʦʛʦ 

ʧʦʣʠʤʦʨʬʥʦʛʦ ʣʦʢʫʩʘ ʨʘʚʥʦʡ (ʛʦʤʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ) ʠʣʠ ʨʘʟʥʦʡ (ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ) ʜʣʠʥʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʘʣʣʝʣʴʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʤʠʥʠ- ʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʬʠʣʴ ʛʝʥʦʪʠʧʦʚ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʠʤʦʨʬʥʳʤ ʣʦʢʫʩʘʤ ʷʚʣʷʝʪʩʷ 

ʫʥʠʢʘʣʴʥʳʤ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ (ʠʩʢʣʶʯʘʷ ʦʜʥʦʷʡʮʝʚʳʭ ʙʣʠʟʥʝʮʦʚ). 

ʄʝʪʦʜʘʤ ʪʠʧʠʨʦʚʘʥʠʷ ʚʘʨʠʘʙʝʣʴʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʛʠʙʨʠʜʠʟʘʮʠʠ 

ʧʨʝʧʘʨʘʪʦʚ ɼʅʂ ʩ ʤʫʣʴʪʠ- ʠ ʤʦʥʦʣʦʢʫʩʥʳʤʠ ɼʅʂ-ʟʦʥʜʘʤʠ, ʧʨʠʩʫʱ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, ʦʙʦʡʪʠ ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʇʎʈ (ʘʥʛʣ. polymerase chain reaction, PCR). ʇʎʈ ʷʚʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʦʤ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʝ-ʬʘʢʪʦ, ʘ ʢ ʝʛʦ ʛʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

 ʚʳʩʦʢʫʶ ʠ ʨʝʛʫʣʠʨʫʝʤʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʟʘʜʘʚʘʝʤʫʶ ʣʠʰʴ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʘʡʤʝʨʦʚ; 

 ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʧʦʟʚʦʣʷʶʱʫʶ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʨʘʟʮʳ, ʩʦʜʝʨʞʘʱʠʝ ʤʠʥʠʤʘʣʴʥʳʝ 
ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʥʦʩʪʠ, ʚʧʣʦʪʴ ʜʦ ʩʣʫʯʘʝʚ ʘʥʘʣʠʟʘ ʧʨʝʧʘʨʘʪʦʚ ɼʅʂ ʠʟ 

ʝʜʠʥʠʯʥʳʭ ʢʣʝʪʦʢ; 

 ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ, ʚ ʪʝʯʝʥʠʝ 1-3 ʜʥʝʡ, ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʧʦ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʝ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʠʟʦʪʦʧʦʚ. 

 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʟʚʘʥʠʷ ʇʎʈ-ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʥʳʭ ʤʠʢʨʦ- ʠ 

ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ: ʇʦʣʠʤʦʨʬʠʟʤ ɼʣʠʥ rɸʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʌʨʘʛʤʝʥʪʦʚ (ʇɼɸʌ), AMPlified 

Fragment Length Polymorphism (AMP-FLP method). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜ ʇɼɸʌ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʠʢʣʘʜʥʳʭ ʩʫʜʝʙʥʦ-

ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʘʣʣʝʣʠ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʦʜʠʥ ʧʦʚʪʦʨ (ʠ 

ʜʘʞʝ ʥʘ ʦʜʠʥ ʥʫʢʣʝʦʪʠʜ), ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʨʘʟʤʝʨʳ ʘʣʣʝʣʝʡ. ɼʠʩʢʨʝʪʥʦʩʪʴ ʩʧʝʢʪʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʣʣʝʣʝʡ 

ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʠʨʦʚʘʪʴ ʢʦʥʢʨʝʪʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ, ʠʩʧʦʣʴʟʫʷ ʩʪʘʥʜʘʨʪʥʫʶ ʫʥʠʬʠʮʠʨʦʚʘʥʥʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ. 
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ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʭʨʘʥʝʥʠʝ, ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʠ ʩʦʩʪʘʚ ʥʘʙʦʨʦʚ 

ʅʘʙʦʨʳ ʚʳʜʝʨʞʠʚʘʶʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʚ ʪʝʯʝʥʠʝ ʩʝʤʠ ʩʫʪʦʢ ʚ ʪʝʨʤʦʩʝ ʩʦ ʣʴʜʦʤ ʠʣʠ ʚ 

ʪʝʨʤʦʢʦʥʪʝʡʥʝʨʝ ʩ ʭʣʘʜʘʛʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʸʭ ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʜʦʩʪʘʚʢʝ ʵʢʩʧʨʝʩʩ-ʧʦʯʪʦʡ. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʙʦʨʦʚ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 

ʫʩʣʦʚʠʷʭ, ʧʨʝʜʦʭʨʘʥʷʶʱʠʭ ʦʪ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 

ʭʨʘʥʝʥʠʷ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʩ ʤʦʤʝʥʪʘ ʚʥʫʪʨʠ-ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʦʚʝʨʢʠ 

(ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʧʘʢʦʚʢʝ). 

ʆʜʠʥ ʥʘʙʦʨ ʚʢʣʶʯʘʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʘʛʝʥʪʳ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ 100 ʨʝʘʢʮʠʡ ʚ 25 ʤʢʣ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʧʦ ʦʜʥʦʤʫ (ʣʶʙʦʤʫ) ʣʦʢʫʩʫ. ɺ ʩʦʩʪʘʚ ʥʘʙʦʨʘ ʪʘʢʞʝ ʚʭʦʜʷʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʘʛʝʥʪʳ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʚ ʘʛʘʨʦʟʥʳʭ ʠʣʠ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʳʭ ʛʝʣʷʭ. 

ʈʝʘʛʝʥʪʳ ʜʣʷ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ (ʚʳʜʝʣʝʥʠʷ ɼʅʂ), ʘ ʪʘʢʞʝ ʘʛʘʨʦʟʥʳʝ ʠ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʳʝ ʛʝʣʠ ʚ 

ʩʪʘʥʜʘʨʪʥʫʶ ʢʦʤʧʣʝʢʪʘʮʠʶ ʥʘʙʦʨʦʚ ʥʝ ʚʭʦʜʷʪ. 

 

ɹʘʟʦʚʘʷ ʢʦʤʧʣʝʢʪʘʮʠʷ ʦʜʥʦʛʦ ʥʘʙʦʨʘ ʠ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʫʢʘʟʘʥ rʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3. 

ʉʦʩʪʘʚ ʠ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʙʦʨʦʚ 

ʈʝʘʛʝʥʪ ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʂʦʣʠʯʝʩʪʚʦ 

ʈʝʘʢʮʠʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʭʨʘʥʠʪʴ ʚ ʟʦʥʝ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʇʎʈ) 

ɼʝʠʦʥʠʟʦʚʘʥʥʘʷ ʚʦʜʘ 
1 

(Deionized water) 
ʇʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

1 ʧʨʦʙʠʨʢʘ 

(ʠʟ ʨʘʩʯʸʪʘ 2,5 ʤʣ ʥʘ 100 ʨʝʘʢʮʠʡ) 

10X ʇʎʈ-ʙʫʬʝʨ 
2 

(10X PCR Buffer) 
-20

ʦ
ʉ 

1 ʧʨʦʙʠʨʢʘ ʥʘ 2 ʥʘʙʦʨʘ 

(500 ʤʢʣ, ʥʘ 200 ʨʝʘʢʮʠʡ) 

Taq-ʧʦʣʠʤʝʨʘʟʘ
 3
 

(Taq-polymerase) 
-20

ʦ
ʉ 

1 ʧʨʦʙʠʨʢʘ 

(ʠʟ ʨʘʩʯʸʪʘ 25 ʤʢʣ ʥʘ 100 ʨʝʘʢʮʠʡ) 

ʉʤʘʨʪ Taq-ʧʦʣʠʤʝʨʘʟʘ
 4
 

(Smart Taq-polymerase) 
-20

ʦ
ʉ 

1 ʧʨʦʙʠʨʢʘ 

(ʠʟ ʨʘʩʯʸʪʘ 20 ʤʢʣ ʥʘ 100 ʨʝʘʢʮʠʡ) 

ʉʤʘʨʪ 10X ʇʎʈ-ʙʫʬʝʨ 
5 

(Smart 10X
 
PCR Buffer) 

-20
ʦ
ʉ 

1 ʧʨʦʙʠʨʢʘ ʥʘ 1 ʥʘʙʦʨ 

(250 ʤʢʣ, ʥʘ 100 ʨʝʘʢʮʠʡ) 

12,5X ʉʤʝʩʴ ʧʨʘʡʤʝʨʦʚ 
6
 

(12,5X Set of primers) 
-20

ʦ
ʉ 

1 ʧʨʦʙʠʨʢʘ ʥʘ 1 ʥʘʙʦʨ ʥʘ 1 ʣʦʢʫʩ 

(200 ʤʢʣ, ʥʘ 100 ʨʝʘʢʮʠʡ) 

ɺʘʟʝʣʠʥʦʚʦʝ ʤʘʩʣʦ 
7
 

(Paraffinic Oil) 
ʇʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

1 ʬʣʘʢʦʥ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

(ʠʟ ʨʘʩʯʸʪʘ 2,5 ʤʣ ʥʘ 100 ʨʝʘʢʮʠʡ) 

ʈʝʘʢʮʠʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʭʨʘʥʠʪʴ ʚ ʟʦʥʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ) 

ʂʦʥʪʨʦʣʴʥʘʷ ɼʅʂ 
8 

(Control DNA) 

-20
ʦ
ʉ 

(+4
ʦ
ʉ) 

1 ʧʨʦʙʠʨʢʘ 

(ʠʟ ʨʘʩʯʸʪʘ 15 ʤʢʣ ʥʘ 100 ʨʝʘʢʮʠʡ) 

ʇʦʩʪ-ʨʝʘʢʮʠʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʭʨʘʥʠʪʴ ʚ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ ʟʦʥʝ) 

6X ɹʫʬʝʨ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʥʘ ʛʝʣʴ
 9 

(6X Loading Solution) 

-20
ʦ
ʉ 

(+4
ʦ
ʉ) 

1 ʧʨʦʙʠʨʢʘ 

(ʠʟ ʨʘʩʯʸʪʘ 500 ʤʢʣ ʥʘ 1 ʥʘʙʦʨ) 

ɸʣʣʝʣʴʥʳʝ çʣʝʩʪʥʠʮʳè 
10

 

(Allelic Ladders)  

ɼʣʷ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ
 
 

-20
ʦ
ʉ 

1 ʧʨʦʙʠʨʢʘ ʥʘ 1 ʥʘʙʦʨ ʥʘ 1 ʣʦʢʫʩ  

(300 ʤʢʣ, ʥʘ 50 ʧʦʩʪʘʥʦʚʦʢ) 

ʇʩʝʚʜʦʘʣʣʝʣʴʥʳʝ çʣʝʩʪʥʠʮʳè
 11

 

(Pseudoallelic Ladders) 

ɼʣʷ ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ 

-20
ʦ
ʉ 

1 ʧʨʦʙʠʨʢʘ ʥʘ 1 ʥʘʙʦʨ ʥʘ 1 ʣʦʢʫʩ  

(40 ʤʢʣ, ʥʘ 20 ʧʦʩʪʘʥʦʚʦʢ) 

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʘʥʜʘʨʪ r

ɼʅʂ 
12 

(DNA Markers) 

-20
ʦ
ʉ 

(+4
ʦ
ʉ) 

1 ʧʨʦʙʠʨʢʘ 

(ʠʟ ʨʘʩʯʸʪʘ 20 ʧʦʩʪʘʥʦʚʦʢ ʥʘ 1 ʥʘʙʦʨ) 

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʇʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 1 (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) 

 

ʇʦ ʞʝʣʘʥʠʶ ʟʘʢʘʟʯʠʢʦʚ ʧʦʣʥʘʷ ʢʦʤʧʣʝʢʪʘʮʠʷ ʥʘʙʦʨʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʧʦʩʪʘʚʢʠ ʫʢʘʟʳʚʘʝʪʩʷ ʚ 

ʦʪʜʝʣʴʥʦʤ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʤ ʣʠʩʪʝ (çʃʠʩʪ ʢʦʤʧʣʝʢʪʘʮʠʠ ʥʘʙʦʨʦʚ ʜʣʷ ʪʝʢʫʱʝʡ ʧʦʩʪʘʚʢʠè, 

ʧʨʝʜʦʩʪʦʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ). 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʙʦʨʦʚ 

 1 
ɼʝʠʦʥʠʟʦʚʘʥʥʘʷ ʚʦʜʘ. ʇʦʣʫʯʝʥʘ ʥʘ ʫʩʪʘʥʦʚʢʝ çʉʫʧʝʨ-ʂʴèʁ (ñMilliporeò, ʉʐɸ). ɺʦʜʘ ʨʝʘʛʝʥʪʥʦʛʦ 

ʢʘʯʝʩʪʚʘ (ʪʠʧ I ʩʦʛʣʘʩʥʦ ASTM, NCCLS, ISO ʠ USP, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 11 029.003-

80). ɺʦʜʘ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 18,02 ʄʆʤ*ʩʤ (ʧʨʠ 25Áʉ) ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ (total organic carbons, ʊʆʉ) ʤʝʥʝʝ 20 ʤʢʛ/ʣ. ʆʯʠʱʝʥʘ ʦʪ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ, 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʥʝʢʦʪʦʨʳʭ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ɺʩʝ 

ʦʩʪʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʙʦʨʦʚ ʧʨʠʛʦʪʦʚʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʳ ʵʪʦʛʦ ʪʠʧʘ. ʇʦʩʪʘʚʣʷʝʪʩʷ ʠʟ 

ʨʘʩʯʸʪʘ 2,5 ʤʣ / ʥʘʙʦʨ. 

  

 2 
10X ʇʎʈ-ʙʫʬʝʨ. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʜʝʩʷʪʠʢʨʘʪʥʳʡ ʙʫʬʝʨ ʜʣʷ ʚʩʝʭ ʣʦʢʫʩʦʚ, ʫʞʝ ʩʦʜʝʨʞʠʪ ʩʤʝʩʴ 

ʜʝʟʦʢʩʠʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʦʚ. ʉʦʩʪʘʚ: 166mM (NH4)2SO4; 670mM Tris-HCl (pH 8.8 ʧʨʠ 25
o
C); 

0.1% Tween-20; 20mM MgCl2; 2mM ʢʘʞʜʳʡ dNTP. 

ʈʘʩʪʚʦʨ ʩʪʘʙʠʣʝʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʠ -20Áʉ. 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ 10X ʇʎʈ-ʙʫʬʝʨʘ ʚʦʟʤʦʞʥʦ ʚʳʧʘʜʝʥʠʝ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ 

ʦʩʘʜʢʘ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʊʨʠʩ-HCl ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ dGTP (ʜʝʟʦʢʩʠʛʫʘʥʦʟʠʥʪʨʠʬʦʩʬʘʪ) 
ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʚr ʧʘʜʘʝʪ ʚ ʦʩʘʜʦʢ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ dGTP, ʩʧʦʩʦʙʘ ʝʛʦ ʧʦʣʫʯʝʥʠʷ, 

ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʙʫʬʝʨʘ, ʤʠʢʨʦʧʨʠʤʝʩʝʡ ʤʝʪʘʣʣʦʚ, pH ʨʘʩʪʚʦʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 10X ʇʎʈ-ʙʫʬʝʨ ʩʦʭʨʘʥʷʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʥʦ ʧʝʨʝʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʛʦ ʩʣʝʜʫʝʪ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ ʠ ʙʳʩʪʨʦ ʦʪʦʙʨʘʪʴ ʥʫʞʥʳʡ ʦʙʲʝʤ ʜʣʷ ʇʎʈ. ʅʝ ʬʠʣʴʪʨʦʚʘʪʴ! 

 

 3 
Taq-ʧʦʣʠʤʝʨʘʟʘ. ʇʦʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʘ ʬʝʨʤʝʥʪʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 5 ʝʜ./ʤʢʣ ʚ ʙʫʬʝʨʝ 

ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 20mM Tris-HCl (pH 8,0); 100mM KCl; 0,1mM EDTA; 1mM DTT; 50% ʛʣʠʮʝʨʠʥ, 

0,5% Nonidet P-40; 0,5% Tween-20. 

ʌʝʨʤʝʥʪ ʫʩʪʦʡʯʠʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʠ -20Áʉ. 

ʊʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʨʝʢʦʤʙʠʥʘʥʪʳʡ ʬʝʨʤʝʥʪ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʘ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 94 ʢɼʘ. 

ɺʳʜʝʣʝʥ ʠʟ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʰʪʘʤʤʘ E. coli, ʥʝʩʫʱʝʛʦ ʛʝʥ ʧʦʣʠʤʝʨʘʟʳ Thermus aquatiqus YT1. ɺ 

ʧʨʠʩʫʪʩʪʚʠʠ ʠʦʥʦʚ [Mg
++
] ʬʝʨʤʝʥʪ ʢʘʪʘʣʠʟʠʨʫʝʪ ʧʦʣʠʤʝʨʠʟʘʮʠʶ ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʜʫʧʣʝʢʩʥʫʶ ɼʅʂ ʚ 

5ôĄ3ô ʥʘʧʨʘʚʣʝʥʠʠ. ʌʝʨʤʝʥʪ ʦʙʣʘʜʘʝʪ 5ôĄ3ô ʵʢʟʦʥʫʢʣʝʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʘʜʝʥʠʣʪʨʘʥʩʬʝʨʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ʊʨʘʥʩʬʝʨʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʜʦʙʘʚʣʝʥʠʶ ʝʜʠʥʠʯʥʦʛʦ ɸ (ʘʜʝʥʠʣʘʪʘ) ʥʘ 3ô-

ʢʦʥʮʝ ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ ʜʚʫʭʮʝʧʦʯʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʆʜʥʘ ʝʜʠʥʠʮʘ ʘʢʪʠʚʥʦʩʪʠ Taq-ʧʦʣʠʤʝʨʘʟʳ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʬʝʨʤʝʥʪʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʢʣʶʯʝʥʠʷ 10 ʥʤʦʣʴ dNTP ʚ ʢʠʩʣʦʪʥʦ-

ʥʝʨʘʩʪʚʦʨʠʤʫʶ ʬʨʘʢʮʠʶ ʟʘ 30 ʤʠʥʫʪ ʧʨʠ +74Áʉ. ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʥɻʜʦ- ʠ ʵʢʟʦʥʫʢʣʝʘʟʥʳʝ 

ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʠ ʦʜʥʦʛʦ ʯʘʩʦʚ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 1 

ʤʢʛ ɼʅʂ ʬʘʛʘ  ʠ 0,22 ʤʢʛ ɼʅʂ ʬʘʛʘ , ʛʠʜʨʦʣʠʟʦʚʘʥʥʦʡ ʨʝʩʪʨʠʢʪʘʟʦʡ EcoR I, ʧʨʠ 72Áʉ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ 15-20 ʝʜʠʥʠʮ ʘʢʪʠʚʥʦʩʪʠ Taq ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ. 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʌʝʨʤʝʥʪ ʩʦʭʨʘʥʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 65 ʮʠʢʣʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ (94Áʉ 1 ʤʠʥ., 56Áʉ 1 ʤʠʥ., 72Áʉ 1 ʤʠʥ.). ʇʦʟʚʦʣʷʝʪ 

ʫʩʧʝʰʥʦ ʘʤʧʣʠʬʠʮʠʨʦʚʘʪʴ ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʨʘʟʤʝʨʦʤ ʜʦ 10 ʪʳʩʷʯ ʧ.ʥ. ʇʨʦʜʫʢʪʳ ʇʎʈ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ A/T ʢʣʦʨʠʨʦʚʘʥʠʷ. 
ʍʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ: Deoxynucleosidetriphosphate: DNA Deoxynucleosidyltransferase E.C. 2.7.7.7. 
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ʉʤʘʨʪ Taq-ʧʦʣʠʤʝʨʘʟʘ. ʇʦʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʘ ʬʝʨʤʝʥʪʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 5 ʝʜ./ʤʢʣ. 

ʌʝʨʤʝʥʪ ʫʩʪʦʡʯʠʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʠ -20Áʉ. 

ʉʤʘʨʪ Taq-ʧʦʣʠʤʝʨʘʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ Taq-ʧʦʣʠʤʝʨʘʟ rʠ ʜʚʫʭ ʢʣʦʥʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʝʨʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, 

ʧʨʠʚʝʜʸʥʥʳʤ ʚʳʰʝ ʜʣʷ Taq-ʧʦʣʠʤʝʨʘʟʳ.  

ʇʦʩʢʦʣʴʢʫ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʠʩʭʦʜʥʦ ʟʘʙʣʦʢʠʨʦʚʘʥʘ ʤʦʥʦʢʣʦʥʘʣʴʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ, ʪʦ ʵʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʇʎʈ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʨʝʞʠʤʝ çʛʦʨʷʯʝʛʦ ʩʪʘʨʪʘè: ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ (ʧʨʠ +4Áʉ ʠʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ) ɼʅʂ-ʧʦʣʠʤʝʨʘʟʘ ʥʝ 

ʦʙʣʘʜʘʝʪ ʘʢʪʠʚʥʦʩʪʴʶ. ɼʠʩʩʦʮʠʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʬʝʨʤʝʥʪ-ʘʥʪʠʪʝʣʘ (ʘʢʪʠʚʘʮʠʷ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ) 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʚʦʤ ʮʠʢʣʝ ʇʎʈ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 70Áʉ). 

ʉʤʘʨʪ Taq-ʧʦʣʠʤʝʨʘʟʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʪʘʥʜʘʨʪʥʦʡ Taq-ʧʦʣʠʤʝʨʘʟʦʡ. ʉʤʘʨʪ Taq-ʧʦʣʠʤʝʨʘʟʘ ʬɻʬʝʢʪʠʚʥʘ ʧʨʠ ʨʘʙʦʪʝ ʩ çʧʨʦʙʣʝʤʥʳʤʠè 

ʦʙʨʘʟʮʘʤʠ ɼʅʂ (ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʤʠʢʨʦʢʦʣʠʯʝʩʪʚʘ), ʘ ʪʘʢʞʝ ʚ ʤʫʣʴʪʠʧʣʝʢʩʥʳʭ ʇʎʈ. 

 

 5 
ʉʤʘʨʪ 10X ʇʎʈ-ʙʫʬʝʨ. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʜʝʩʷʪʠʢʨʘʪʥʳʡ ʙʫʬʝʨ ʜʣʷ ʚʩʝʭ ʣʦʢʫʩʦʚ, ʫʞʝ 

ʩʦʜʝʨʞʠʪ ʩʤʝʩʴ ʜʝʟʦʢʩʠʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʦʚ ʠ ʉʤʘʨʪ Taq-ʧʦʣʠʤʝʨʘʟʫ. ʉʦʩʪʘʚ: 166mM 

(NH4)2SO4; 670mM Tris-HCl (pH 8.8 ʧʨʠ 25
o
C); 0.1% Tween-20; 20mM MgCl2; 2mM ʢʘʞʜʳʡ dNTP; 

0,5 ʝʜ./ʤʢʣ ʉʤʘʨʪ Taq-ʧʦʣʠʤʝʨʘʟ;r ʩʪʘʙʠʣʠʟʘʪʦʨ. 

ʈʘʩʪʚʦʨ ʩʪʘʙʠʣʝʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʠ -20Áʉ. 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʤʘʨʪ 10X ʇʎʈ-ʙʫʬʝʨʘ ʚʩʝ ʨʝʘʢʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʯʠʥʘʶʪʩʷ ʚ ʨʝʞʠʤʝ 

çʛʦʨʷʯʝʛʦ ʩʪʘʨʪʘè. ʉʪʘʙʠʣʠʟʘʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʣʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ (ʙʦʣʝʝ 100) ʙʝʟ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʉʤʘʨʪ Taq-

ʧʦʣʠʤʝʨʘʟʳ. 

ɺʦʟʤʦʞʥʘ ʢʦʤʧʣʝʢʪʘʮʠʷ ʚʩʝʭ ʥʘʙʦʨʦʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʬʦʨʤʘʪʝ çʉʤʘʨʪè: ʉʤʘʨʪ 10X ʇʎʈ-ʙʫʬʝʨʦʤ ʠ / ʠʣʠ 

ʉʤʘʨʪ Taq-ʧʦʣʠʤʝʨʘʟʦʡ (ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʦʛʦʚʘʨʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ). 
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12,5X ʉʤʝʩʴ ʧʨʘʡʤʝʨʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʣʦʢʫʩʘ ʦʧʪʠʤʘʣʴʥʳʝ ʨʘʙʦʯʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʘʡʤʝʨʦʚ 

ʧʦʜʦʙʨʘʥʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʙʝʟ ʫʚʝʜʦʤʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʈʘʩʪʚʦʨ rʩʪʘʙʠʣʥɹr  ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʠ -20Áʉ. 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʘʞʜʦʡ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ ʧʨʦʚʝʨʷʝʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʝʜʝʥʠʷʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ɼʅʂ. ɺ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʩʣʝʜʫʝʪ ʚʥʦʩʠʪʴ ʧʦ 2,0 ʤʢʣ ʧʦʩʪʘʚʣʷʝʤʳʭ ʨʘʩʪʚʦʨʦʚ. 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 
ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ (ʠʣʠ ʧʦʩʣʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʤʦʨʘʞʠʚʘʥʠʡ - ʦʪʪʘʠʚʘʥʠʡ) ʩʤʝʩʴ ʧʨʘʡʤʝʨʦʚ ʚ ʦʪʜʝʣʴʥʳʭ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ çʧʦʨʪʠʪʴʩʷè - ʚʳʭʦʜ ʮʝʣʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʩʪʘʥʦʚʠʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ, 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʘʧʫʨʠʥʠʟʘʮʠʷ ʧʨʘʡʤʝʨʦʚ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʨʠ ʨʅ ~ 5,5. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʧʨʦʢʠʧʷʪʠʪʴ 
ʧʨʦʙʠʨʢʫ ʩʦ ʩʤʝʩʴʶ ʧʨʘʡʤʝʨʦʚ ʚ ʪʝʯʝʥʠʝ ʪʨʸʭ ʤʠʥʫʪ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ (ʠʣʠ ʚ ʪʚʝʨʜʦʪʝʣʴʥʦʤ ʪʝʨʤʦʩʪʘʪʝ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ 

çʠʩʧʦʨʯʝʥʥʳʝè ʧʨʘʡʤʝʨʳ ʜʝʛʨʘʜʠʨʫʶʪ, ʠ ʩʤʝʩʴ ʧʨʘʡʤʝʨʦʚ ʧʨʠʛʦʜʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ɺʘʟʝʣʠʥʦʚʦʝ ʤʘʩʣʦ (Oleum Vaselini, ʈ.71.273.2). ʀʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʘʤʧʣʠʬʠʢʘʪʦʨʘʤʠ ʙʝʟ ʥʘʛʨʝʚʘʝʤʦʡ ʢʨʳʰʢʠ. ʍʨʘʥʠʪʴ ʚ ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʩʚʝʪʘ ʤʝʩʪʝ, ʥʝ 

ʧʦʜʚʝʨʛʘʪʴ ʚʦʟʜʝʡʩʪʚʠʶ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. 
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ʂʦʥʪʨʦʣʴʥʘʷ ɼʅʂ. ʇʦʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚr ʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʡ ʦʯʠʱʝʥʥʦʡ 

ʛʝʥʦʤʥʦʡ ɼʅʂ ʯʝʣʦʚʝʢʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10 ʥʛ / ʤʢʣ, ʠʟ ʨʘʩʯʸʪʘ 15 ʧʦʩʪʘʥʦʚʦʢ / ʥʘʙʦʨ. 

ʈʘʩʪʚʦʨ ʩʪʘʙʠʣʝʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʠ -20Áʉ. ɼʦʧʫʩʪʠʤʦ ʭʨʘʥʝʥʠʝ 

ʧʨʠ +4
ʦ
ʉ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʪʘʨʪʦʚʳʭ ʧʦʩʪʘʥʦʚʢʘʭ ʇʎʈ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʙʦʨʦʚ 

ʧʦʩʣʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ çʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʥʪʨʦʣʝʡ ʘʤʧʣʠʬʠʢʘʮʠʠè.  

ɺ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʥʦʩʠʪʴ ʧʦ 1,0 ʤʢʣ (10 ʥʛ) ʧʦʩʪʘʚʣʷʝʤʳʭ ʨʘʩʪʚʦʨʦʚ. ɻʝʥʦʪʠʧʳ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ɼʅʂ ʧʦ ʦʪʜʝʣʴʥʳʤ ʣʦʢʫʩʘʤ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ çʈʝʬʝʨʝʥʪʥʳʝ ʛʝʥʦʪʠʧʳ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ɼʅʂè. 

  

 9 
6X ɹʫʬʝʨ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʥʘ ʛʝʣʴ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʇʎʈ ʥʘ ʛʝʣʠ. 

ʉʦʩʪʘʚ: 10 mM Tris-HCl (pH 7.6), 0,03% ʙʨʦʤʬʝʥʦʣʦʚʳʡ ʩʠʥʠʡ (bromophenol blue), 0,03% 

ʢʩʠʣʝʥʮʠʘʥʦʣ (xylene cyanol FF), 60% ʛʣʠʮʝʨʠʥ, 60 mM ʕɼʊɸ. ʇʦʩʪʘʚʣʷʝʪʩʷ ʠʟ ʨʘʩʯʸʪʘ 

500 ʤʢʣ / ʥʘʙʦʨ. 

ʍʨʘʥʠʪʴ ʚ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ ʟʦʥʝ ʧʨʠ +4
ʦ
ʉ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɹʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ 

ʭʨʘʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ -20
ʦ
ʉ. 

  

 10 
ɸʣʣʝʣʴʥʳʝ çʣʝʩʪʥʠʮʳè ʜʣʷ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ. ʉʦʜʝʨʞʘʪ ʧʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʦʢʫʩʦʚ, ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ ʩʤʝʩʠ ʩ ʙʫʬʝʨʦʤ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʥʘ ʛʝʣʴ. 

ʍʨʘʥʠʪʴ ʚ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ ʟʦʥʝ. ʈʘʩʪʚʦʨʳ ʩʪʘʙʠʣʴʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʧʨʠ -20Áʉ. ɼʦʧʫʩʪʠʤʦ ʭʨʘʥʝʥʠʝ ʧʨʠ +4
ʦ
ʉ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ʈʘʩʪʚʦʨʳ ʛʦʪʦʚʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʣʝʜʫʝʪ 

ʥʘʥʦʩʠʪ ɹʧʦ 5-7 ʤʢʣ ʧʦʩʪʘʚʣʷʝʤʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʜʦʨʦʞʢʫ ʚ ʇɸɻ (ʧʨʠ ʫʩʣʦʚʠʠ ʦʢʨʘʩʢʠ ʛʝʣʝʡ 

ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ). 

  

  11 
ʇʩʝʚʜʦʘʣʣʝʣʴʥʳʝ çʣʝʩʪʥʠʮʳè ʜʣʷ ʨʷʜʘ ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ. ʅʝ ʩʦʜʝʨʞʘʪ ʧʨʦʜʫʢʪʦʚ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʦʢʫʩʦʚ, ʧʦʩʪʘʚʣʷʶʪʩʷ ʚ ʩʤʝʩʠ ʩ ʙʫʬʝʨʦʤ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʥʘ ʛʝʣʴ.  

ʍʨʘʥʠʪʴ ʚ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ ʟʦʥʝ. ʈʘʩʪʚʦʨʳ ʩʪʘʙʠʣʴʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʧʨʠ -20Áʉ. ɼʦʧʫʩʪʠʤʦ ʭʨʘʥʝʥʠʝ ʧʨʠ +4
ʦ
ʉ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ʈʘʩʪʚʦʨʳ ʛʦʪʦʚʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʣʝʜʫʝʪ 

ʥʘʥʦʩʠʪʴ ʧʦ 2,0 ʤʢʣ ʧʦʩʪʘʚʣʷʝʤʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʜʦʨʦʞʢʫ ʚ ʘʛʘʨʦʟʥʳʭ ʛʝʣ̫ʭ, ʥʘ ʇɸɻ ï ʧʦ 1,5 ʤʢʣ ʥʘ 

ʜʦʨʦʞʢʫ. 
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ɺʥʠʤʘʥʠʝ!  
ɺʦʟʤʦʞʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʩʪʘʚʢʘ ʧʩʝʚʜʦʘʣʣʝʣʴʥʳʭ çʣʝʩʪʥʠʮè ʚ ʣʶʙʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ 

ʟʘʢʘʟʯʠʢʦʤ ʪʦʣʴʢʦ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ: D1S80 (ˉ1, ˉ2), D1S111, ApoB-3'VNTR, IgH-

VNTR, D17S5. ʉʪʘʥʜʘʨʪʥʦ ʦʜʠʥ ʥʘʙʦʨ ʜʣʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʣʦʢʫʩʦʚ ʢʦʤʧʣʝʢʪʫʝʪʩʷ 40 ʤʢʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʩʝʚʜʦʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮèr (ʥʘ 20 ʧʦʩʪʘʥʦʚʦʢ ʚ ʘʛʘʨʦʟʥʳʭ ʛʝʣʷʭ). 

ɼʣʷ ʣʦʢʫʩʘ D1S80 ʢʘʞʜʳʡ ʥʘʙʦʨ ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʜʚʫʤʷ ʧʨʦʙʠʨʢʘʤʠ: ʧʩʝʚʜʦʘʣʣʝʣʴʥʳʝ çʣʝʩʪʥʠʮèr ˉ1 ʠ ˉ2 

(ʧʦ 40 ʤʢʣ ʢʘʞʜʦʛʦ ʨʘʩʪʚʦʨʘ). 

 

 12
 ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʘʥʜʘʨʪʳ ɼʅʂ (ʥʝʣʦʢʫʩʥʳʝ ʤʘʨʢʸʨʳ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ). 

ʇʦʩʪʘʚʣʷʶʪʩʷ ʚ ʙʫʬʝʨʝ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 8,33 mM ʊʨʠʩ-HCl (pH 7,8), 0,83 mM ʕɼʊɸ, 1X ʙʫʬʝʨ 

ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʥʘ ʛʝʣʴ. ʂʦʥʮʝʥʪʨʘʮʠʷ 100-170 ʥʛ/ʤʢʣ.  

ʍʨʘʥʠʪʴ ʚ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ ʟʦʥʝ: ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ +4
ʦ
ʉ, ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ 

ʭʨʘʥʝʥʠʝ ʧʨʠ -20
ʦ
ʉ.  

 

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʘʥʜʘʨʪʳ ɼʅʂ ʛʦʪʦʚʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʠ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚ ʣʫʥʢʫ ʛʝʣʷ ʥʘʥʦʩʠʪʩʷ ʧʦ 1,5-2,0 ʤʢʣ (ʘʛʘʨʦʟʘ) ʠʣʠ 1,0 ʤʢʣ (ʇɸɻ) ʧʦʩʪʘʚʣʷʝʤʳʭ 

ʨʘʩʪʚʦʨʦʚ.  

 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʠʚʝʜʥy ʧʝʨʝʯʝʥʴ ʧʦʩʪʘʚʣʷʝʤʳʭ ʤʘʨʢʨyʦʚ, ʩ ʫʢʘʟʘʥʠʝʤ ʚʩʝʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ. ɼʣʷ 

ʤʘʨʢʸʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʜʦʥʫʢʣʝʘʟ ʨʝʩʪʨʠʢʮʠʠ, ʨʘʟʤʝʨʳ ʬʨʘʛʤʝʥʪʦʚ ʨʘʩʩʯʠʪʘʥʳ 

ʧʦ ʩʘʡʪʘʤ ʨʝʩʪʨʠʢʮʠʠ. ʇʦʜʯyʨʢʥʫʪʳ ʬʨʘʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʝ ʚʠʜʥʳ ʚ ʘʛʘʨʦʟʥʳʭ ʛʝʣ̫ʭ. 

ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʬʨʘʛʤʝʥʪʳ, ʚʠʟʫʘʣʴʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʚ ʛʝʣʷʭ. 

 

ʊʘʙʣʠʮʘ 4. 

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʘʥʜʘʨʪʳ ɼʅʂ 

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ɼʅʂ 

ʆʙʱʝʝ ʯʠʩʣʦ  

ʬʨʘʛʤʝʥʪʦʚ 

ɼʅʂ 

ɼʣʠʥʳ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ,  

ʚ ʧʘʨʘʭ ʥʫʢʣʝʦʪʠʜʦʚ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʘʛʘʨʦʟʝ / ʇɸɻ 

 (*)  

pUC19 DNA / MspI 13 
501; 489; 404; 331; 242; 190; 147; 111; 

110; 67; 34; 34; 26 
+ 

50 ï 1000 bp DNA Ladder 11 
1000; 900; 800; 700; 600; 500; 400; 300; 

200; 100; 50 
+ 

100 bp DNA Ladder 10 
1000; 900; 800; 700; 600; 500; 400; 300; 

200; 100 
- 

50 ï 500 bp DNA Ladder 10 
500; 450; 400; 350; 300; 250; 200; 150; 

100; 50 
+ 

50 ï 700 bp DNA Ladder 10 
700; 500; 400; 350; 300; 250; 200; 150; 

100; 50 
+/-  

(ʬʨʘʛʤʝʥʪ 300) 

800 ï 2000 bp DNA Mass 

Ladder (**)  
3 2000; 1200; 800 - 

 

çʇʩʝʚʜʦʘʣʣʝʣʴʥʳʝ ʣʝʩʪʥʠʮʳè ʜʣʷ ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ 

ʇʩʝʚʜʦʘʣʣʝʣʴʥʘ ̫ʣʝʩʪʥʠʮʘ 

D1S111 
17 

973; 936; 899; 862; 825; 788; 751; 714; 

677; 640; 603; 566; 529; 492; 455; 418; 

381 
+ 

ʇʩʝʚʜʦʘʣʣʝʣʴʥʘ ̫ʣʝʩʪʥʠʮʘ 

D17S5 
15 

1150; 1080; 1010; 940; 870; 800; 730; 

660; 590; 520; 450; 380; 310; 240; 170 + 

ʇʩʝʚʜʦʘʣʣʝʣʴʥʘ ̫ʣʝʩʪʥʠʮʘ 

ApoB-3ôVNTR 
13 

930; 900; 870; 840; 810; 780; 750; 720; 

690; 660; 630; 600; 570 + 
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ʊʘʙʣʠʮʘ 4 (ʦʢʦʥʯʘʥʠʝ) 

ʇʩʝʚʜʦʘʣʣʝʣʴʥʘ ̫ʣʝʩʪʥʠʮʘ 

IgH-VNTR 
12 

1020; 970; 920; 870; 820; 770; 720; 670; 

620; 570; 520; 470 + 

ʇʩʝʚʜʦʘʣʣʝʣʴʥʘ ̫ʣʝʩʪʥʠʮʘ 

D1S80- 1̄ 
11 

702; 672; 638; 606; 574; 542; 510; 478; 

446; 414; 382 + 

ʇʩʝʚʜʦʘʣʣʝʣʴʥʘ ̫ʣʝʩʪʥʠʮʘ 

D1S80- 2̄ 
11 

718; 686; 654; 622; 590; 558; 526; 494; 

462; 430; 398 + 

 

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʘʥʜʘʨʪʳ ɼʅʂ, ʩʥʷʪʳʝ ʩ ʧʦʜʜʝʨʞʢʠ (***)  

ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ɼʅʂ 

ʆʙʱʝʝ ʯʠʩʣʦ  

ʬʨʘʛʤʝʥʪʦʚ 

ɼʅʂ 

ɼʣʠʥʳ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ,  

ʚ ʧʘʨʘʭ ʥʫʢʣʝʦʪʠʜʦʚ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʘʛʘʨʦʟʝ / ʇɸɻ 

 (*)  

pBR322 DNA / Tapotili 29 

421; 404; 368; 307; 242; 201; 190; 180; 

170; 160; 147; 136; 130; 123; 119; 118; 

110; 108; 106; 90; 76; 67; 47; 41; 34; 26; 

15; 11; 9 

+ 

pBR322 DNA / MspI 21 

622; 527; 404; 307; 242; 238; 217; 201; 

190; 180; 160; 147; 123; 110; 90; 76; 67; 

34; 26; 9; 5 
+ 

pBR322 DNA / BsuRI (HaeIII)  22 

587, 540, 502, 458, 434, 267, 234, 213, 

192, 184, 124, 123, 104, 89, 80, 64, 57, 

51, 21, 18, 11, 8 
+ 

pBR322 DNA / AluI  17 

908; 659; 656; 521; 403; 281; 257; 226; 

100; 90; 63; 57; 49; 46; 19; 15; 11 
+ /- 

(ʬʨʘʛʤʝʥʪʳ 659, 

656, 403, 257) 

pBlueScript DNA / MspI 13 
710; 489; 404; 325; 242; 190; 157; 147; 

110; 67; 57; 34; 26 
+ 

50 ï 2000 bp PCR Marker 8 2000; 1500; 1000; 750; 500; 300; 150; 50 + 

(*) ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʘʥʜʘʨʪʳ ɼʅʂ ʧʨʠʛʦʜʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʘʛʘʨʦʟʥʳʭ ʛʝʣʷʭ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʤʘʨʢʸʨʦʚ ʚ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʠʭ ʇɸɻ (29:1 ʠʣʠ 19:1, ʨʘʟʣʠʯʥʦʡ ʧʨʦʮʝʥʪʥʦʩʪʠ) 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʇɸɻ ʧʦʜʚʠʞʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʤʦʞʝʪ ʷʚʣʷʝʪʩʷ ʘʥʦʤʘʣʴʥʦʡ. ʂʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʨʨʝʢʪʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʟʤʝʨʦʚ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʣʣʝʣʝʡ 

ʛʝʥʦʪʠʧʠʨʫʝʤʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʘʥʜʘʨʪʘ pBR322 DNA / AluI ʚ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʠʭ ʇɸɻ (6-10%, 29:1) 

ʘʥʦʤʘʣʴʥʫ  ʁʧʦʜʚʠʞʥʦʩʪʴʶ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʬʨʘʛʤʝʥʪ rɼʅʂ ʨʘʟʤʝʨʦʤ 659, 656, 403 ʠ 257 ʧ.ʥ. 

 

(* *)  ɺr ʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʩʪʘʥʜʘʨʪ ɼʅʂ 800 ï 2000 bp DNA Mass Ladder ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʤʝʥʥʦ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ɼʅʂ ʚ ʧʨʦʜʫʢʪʘʭ ʇʎʈ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʯʝʥʠʷ 

ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ. ʇʨʠ ʥʘʥʝʩʝʥʠʠ 3 ʤʢʣ ʵʪʦʛʦ ʤʘʨʢʸʨʘ ʥʘ ʵʣʝʢʪʨʦʬʦʨʝʟ ʢʦʣʠʯʝʩʪʚʦ ɼʅʂ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʬʨʘʛʤʝʥʪʘʭ ʩʣʝʜʫʶʱʝʝ: 2 000 bp = 50 ng; 1 200 bp = 30 ng; 800 bp = 20 ng. 

(* * *)  ɼʣʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ɼʅʂ, ʩʥʷʪʳʭ ʩ ʧʦʜʜʝʨʞʢʠ, ʠʥʬʦʨʤʘʮʠʷ ʚ ʪʘʙʣʠʮʝ ʩʦʭʨʘʥʷʝʪʩʷ 

ʩʧʨʘʚʦʯʥʦ. ʇʦʩʪʘʚʢʘ ʦʪʜʝʣʴʥʳʭ ʪʘʢʠʭ ʤʘʨʢʸʨʦʚ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʦʜ ʟʘʢʘʟ. 
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ɿʘʙʦʨ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʳʜʝʣʝʥʠʝ ɼʅʂ 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ: ʢʨʦʚʴ, ʩʣʶʥʫ, ʩʧʝʨʤʫ, ʚʦʣʦʩʳ, ʢʦʩʪʥʫʶ ʠ ʤʳʰʝʯʥʫʶ ʪʢʘʥʴ, ʙʠʦʧʩʠʡʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʤʦʯʫ, ʘʤʥʠʦʪʠʯʝʩʢʫʶ ʞʠʜʢʦʩʪʴ, ʥʦʛʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʞʝʥʩʢʠʝ ʧʨʦʢʣʘʜʢʠ, ʦʢʫʨʢʠ ʩʠʛʘʨʝʪ ʠ ʧʨ. 

ʇʨʠ ʟʘʙʦʨʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫ ʞʠʚʳʭ ʣʠʮ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʥʝʠʥʚʘʟʠʚʥʳʤ (ʦʪ 

ʣʘʪ. invasio ï ʚʪʦʨʛʘʶʩʴ) ʤʝʪʦʜʘʤ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʧʨʠʷʪʥʳ ʜʣʷ ʦʙʩʣʝʜʫʝʤʳʭ. 

ʉʧʦʩʦʙʘʤ ʟʘʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʧʦʩʚʷʱʝʥʘ 

ʦʙʰʠʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ. ɽʱʝ ʙʦʣʝʝ ʦʙʰʠʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʘʤ ʚʳʜʝʣʝʥʠʷ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ɼʅʂ. ɺ ʇʨʠʣʦʞʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʣʠʰʴ ʦʩʥʦʚʥʳʝ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʤʝʪʦʜʠʢʠ ʩ 

ʫʢʘʟʘʥʠʝʤ ʩʩʳʣʦʢ ʥʘ ʧʝʨʚʦʠʩʪʦʯʥʠʢʠ, ʙʝʟ ʧʨʝʪʝʥʟʠʠ ʥʘ ʧʦʣʥʦʪʫ ʠʟʣʦʞʝʥʠʷ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʘʭ, ʧʨʠʚʝʜʥyʥʳʭ ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ. ʀʩʩʣʝʜʦʚʘʪʝʣʷʤ, ʥʝ ʚʣʘʜʝʶʱʠʤ ʘʥʛʣʠʡʩʢʠʤ 

ʷʟʳʢʦʤ, ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʤʦʥʦʛʨʘʬʠʠ ʂʦʨʥʠʝʥʢʦ ʠ ʜʨ. (2001, 2012), ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʦʙʲʝʢʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʣʠʯʥʦʩʪʠ ʩ ʧʦʜʨʦʙʥʳʤ ʠʟʣʦʞʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ ɼʅʂ. 

ɺ ʮʝʣʦʤ, ɼʅʂ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʚʳʜʝʣʷʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʨʦʜʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ, ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ ʣʘʙʦʨʘʪʦʨʠʠ ʠ 

ʣʠʯʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʩʦʪʨʫʜʥʠʢʦʚ. ʀʟ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʥʘʠʙʦʣʝʝ 

ʫʥʠʚʝʨʩʘʣʝʥ ʠ ʢʘʯʝʩʪʚʝʥʝʥ ʧʦ ʦʯʠʩʪʢʝ çʢʣʘʩʩʠʯʝʩʢʠʡè ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʣʠʟʠʨʫʶʱʠʭ ʙʫʬʝʨʦʚ, ʧʨʦʪʝʠʥʘʟʳ ʂ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ (ʬʝʥʦʣ/ʭʣʦʨʦʬʦʨʤ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʵʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʠ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ. 

ʀʟ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʚ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʦʥʦʦʙʤʝʥʥʦʡ ʩʤʦʣʳ ʏʝʣʝʢʩ-100 (Chelex
R
100). ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʩʚʷʟʳʚʘʥʠʠ ʧʨʦʜʫʢʪʦʚ ʢʣʝʪʦʯʥʦʛʦ ʣʠʟʠʩʘ 

ʠ ʠʥʛʠʙʠʪʦʨʦʚ ʇʎʈ (ʪʘʢʠʭ, ʢʘʢ ʠʦʥr ʤʘʛʥʠʷ) ʩʧʝʮʠʘʣʴʥʳʤ ʭʝʣʘʪʠʨʫʶʱʠʤ ʨʝʘʛʝʥʪʦʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʧʨʦʮʝʩʩ ʚʳʜʝʣʝʥʠʷ ʟʘʥʠʤʘʝʪ ʤʝʥʴʰʝ ʦʜʥʦʛʦ ʯʘʩʘ, ʧʨʠ ʵʪʦʤ ʚʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʦʜʥʦʡ 

ʧʨʦʙʠʨʢʝ. ʆʪʜʝʣʴʥʳʝ ʟʘʨʫʙʝʞʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʚʳʧʫʩʢʘʪʁ ʢʦʤʤʝʨʯʝʩʢʠʝ ʢʦʤʧʣʝʢʪʳ 

ʨʝʘʛʝʥʪʦʚ ʜʣʷ ʦʯʠʩʪʢʠ ɼʅʂ ʵʪʠʤ ʤʝʪʦʜʦʤ, ʥʘʧʨʠʤʝʨ: InstaGeneÊ
 
Matrix (ñBio-Rad Laboratoriesò, ʉʐɸ), 

ReadyAmpÊ Genomic DNA Purification System (ñPromega Corporationò, ʉʐɸ). ʇʨʠ ʵʪʦʤ ʧʨʦʪʦʢʦʣʳ ʨʘʟʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʤʦʛʫʪ ʚ ʜʝʪʘʣʷʭ ʦʪʣʠʯʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʇʨʠʣʦʞʝʥʠʠ. ʉʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ çʯʝʣʝʢʩʥʳʭè ʧʨʝʧʘʨʘʪʦʚ ɼʅʂ ʯʘʩʪʦ ʤʦʞʝʪ ʙʳʪʴ ʭʫʞʝ, ʯʝʤ 

ʧʨʝʧʘʨʘʪʦʚ ɼʅʂ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤʥʦʡ ʦʯʠʩʪʢʠ. 

ʊʘʢʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʥʘʙʦʨʦʚ 

ʜʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ, ʚʢʣʶʯʘʷ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ɼʅʂ 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʤʠʢʨʦʢʦʣʠʯʝʩʪʚʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʦʜʘ 

ʚʳʜʝʣʝʥʠʷ ɼʅʂ, ʦʙʷʟʘʪʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʘʥʦʚʢʫ çʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʵʢʩʪʨʘʢʮʠʠè. ɼʣʷ 

ʵʪʦʛʦ ʚ ʦʪʜʝʣʴʥʦʡ ʧʨʦʙʠʨʢʝ, ʥʝ ʚʥʦʩʷ ʚ ʥʝʝ ʥʠʢʘʢʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʚʦʜʷʪʩʷ 

ʚʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ. 

ʀʟʤʝʨʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʪʘʜʠʝʡ ʘʥʘʣʠʟʘ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʳʭ ʜʘʣʴʥʝʡʰʠʭ ʘʨʪʝʬʘʢʪʦʚ. ʉʘʤʳʤ ʧʨʦʩʪʳʤ, ʥʦ ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ 

ʤʝʪʦʜʦʤ (ʫʚʝʨʝʥʥʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʧʦʨʷʜʦʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ) ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ 

ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʨʘʟʚʝʜʝʥʠʷʤʠ ʵʪʘʣʦʥʥʦʡ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʡ ɼʅʂ (ʥʘʧʨʠʤʝʨ, ʩ ʨʘʟʚʝʜʝʥʠʷʤʠ ɼʅʂ ʬʘʛʘ 

ʣʷʤʙʜʘ ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ 1 ʜʦ 500 ʥʛ/ʤʢʣ). 

ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʷʪ ʵʣʝʢʪʨʦʬʦʨʝʟ ʚ 0,5-1% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ, ʦʢʨʘʰʠʚʘʶʪ ʛʝʣʴ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʠ 

ʩʨʘʚʥʠʚʘʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ ʧʦʣʦʩ ɼʅʂ ʚ ʚʳʜʝʣʝʥʥʳʭ ʠ ʵʪʘʣʦʥʥʳʭ ʦʙʨʘʟʮʘʭ. ʅʘ ʜʝʛʨʘʜʘʮʠʶ ʠ 

ʥʝʢʘʯʝʩʪʚʝʥʥʫʶ ʦʯʠʩʪʢʫ ʦʙʨʘʟʮʦʚ ɼʅʂ ʫʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ çʰʤʝʨʦʚè ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʦʩʥʦʚʥʦʡ ʧʦʣʦʩʳ. 
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ɺʘʞʥʳʝ ʧʨʝʜʫʚʝʜʦʤʣʝʥʠʷ 

ʅʘʙʦʨʳ ʊɸʇʆʊʀʃʀ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʪʦʡʯʠʚʳʝ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʩʝʤ ʣʦʢʫʩʘʤ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ 5 ʥʛ ʠ ʙʦʣʝʝ ʦʯʠʱʝʥʥʦʡ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʡ ɼʅʂ ʯʝʣʦʚʝʢʘ (ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʨʘʟʮʝ ʠʥʛʠʙʠʪʦʨʦʚ ʇʎʈ). ʆʙʲʝʤ ʚʥʦʩʠʤʦʛʦ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʦʙʨʘʟʮʘ ɼʅʂ 

ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʦʜʘ ʚʳʜʝʣʝʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ɼʅʂ, ʘ ʪʘʢʞʝ ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʥʘʣʠʯʠʷ ʠʥʛʠʙʠʪʦʨʦʚ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʥʦʩʠʪʴ ʤʘʣʳʝ ʢʦʣʠʯʝʩʪʚʘ (5-100 ʥʛ) ʠ 

ʦʙʲʝʤʳ (1-5 ʤʢʣ) ʦʙʨʘʟʮʦʚ ɼʅʂ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʥʦʩʠʤʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ 

ʠ ʠʟʤʝʥʝʥʠʷ pH ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʦʢʘʟʳʚʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ. 

ʇʨʠ ʨʝʛʫʣʷʨʥʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʚʳʭʦʜʝ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʯʠʩʣʦ ʮʠʢʣʦʚ ʇʎʈ 

ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʦ ʩ 30 ʜʦ 35-45, ʧʨʠ ʵʪʦʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ Taq-ʧʦʣʠʤʝʨʘʟʳ, 

ʚʥʦʩʠʤʦʡ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ. 

ʇʨʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʘʣʠʟʘ çʧʨʦʙʣʝʤʥʳʭè ʦʙʨʘʟʮʦʚ ɼʅʂ, ʩʦʜʝʨʞʘʱʠʭ 

ʠʥʛʠʙʠʪʦʨʳ ʇʎʈ, ʘʤʧʣʠʬʠʢʘʮʠʶ ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʠʪʴ ʩ ʜʚʫʢʨʘʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʝʨʤʝʥʪʘ ʉʤʘʨʪ Taq-

ʧʦʣʠʤʝʨʘʟʳ (0,2 ʤʢʣ). 

ʇʨʦʚʝʜʝʥʠʝ ʇʎʈ 

10X ʇʎʈ-ʙʫʬʝʨ,r 12,5X ʩʤʝʩʠ ʧʨʘʡʤʝʨʦʚ ʠ ʦʙʨʘʟʮʳ ʠʩʩʣʝʜʫʝʤʦʡ ɼʅʂ ʧʝʨʝʜ ʢʘʞʜʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʝʪ ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʦʨʦʟʠʪʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɿʘʪʝʤ ʧʝʨʝʤʝʰʘʪʴ 

ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʦʢ, ʚʩʪʨʷʭʥʫʚ ʥʘ ɺʦʨʪʝʢʩʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ. ʆʩʘʜʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʚʩʝʭ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʙʠʨʦʢ ʥʘ ʜʥʦ (ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ). 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʇʎʈ ʜʣʷ ʦʜʥʦʛʦ ʦʙʨʘʟʮʘ ɼʅʂ ʧʦ ʦʜʥʦʤʫ (ʣʶʙʦʤʫ) ʣʦʢʫʩʫ ʚ ʘʤʧʣʠʬʠʢʘʮʠʦʥʥʫʶ 

ʧʨʦʙʠʨʢʫ ʚʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ ʨʝʘʛʝʥʪʳ ʚ ʫʢʘʟʘʥʥʦʤ ʧʦʨʷʜʢʝ: 

ʈʝʘʛʝʥʪ ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  

10X ʇʎʈ-ʙʫʬʝʨʘ 

ʠ ʊaq-ʧʦʣʠʤʝʨʘʟʳ 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  

10X ʇʎʈ-ʙʫʬʝʨʘ 

ʠ ʉʤʘʨʪ ʊaq-

ʧʦʣʠʤʝʨʘʟʳ 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʉʤʘʨʪ 10X ʇʎʈ-

ʙʫʬʝʨʘ 

ɼʝʠʦʥʠʟʦʚʘʥʥʘʷ ʚʦʜʘ  19,3 ʤʢʣ 19,4 ʤʢʣ 19,5 ʤʢʣ 

10X ʇʎʈ-ʙʫʬʝʨ 2,5 ʤʢʣ 2,5 ʤʢʣ 2,5 ʤʢʣ 

12,5X ʩʤʝʩʴ ʧʨʘʡʤʝʨʦʚ 2 ʤʢʣ 2 ʤʢʣ 2 ʤʢʣ 

ʇʦʣʠʤʝʨʘʟʘ 0,2 ʤʢʣ 0,1 ʤʢʣ - 

ʀʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ ɼʅʂ 

(10-100 ʥʛ/ʤʢʣ, *) 

1 ʤʢʣ 1 ʤʢʣ 1 ʤʢʣ 

    

ʉʫʤʤʘʨʥʳʡ ʦʙʲʝʤ 25 ʤʢʣ 25 ʤʢʣ 25 ʤʢʣ 

(*) ʇʨʠ ʨʘʙʦʪʝ ʩ ʥʠʟʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ɼʅʂ (<10 ʥʛ/ʤʢʣ) ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪɹ ʚʥʦʩʠʤʳʡ ʚ ʨʝʘʢʮʠʦʥʥʫʶ 

ʩʤʝʩʴ ʦʙʲʝʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʟʘ ʩʯʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. 

ɺʥʠʤʘʥʠʝ!  
ʂʦʣʠʯʝʩʪʚʦ ʤʘʪʨʠʮʳ ɼʅʂ, ʚʥʦʩʠʤʦʡ ʚ ʇʎʈ-ʩʤʝʩʴ, ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 5,0 ʥʛ ʥʘ 25 ʤʢʣ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʘʜʝʢʚʘʪʥʫʶ ʥʘʨʘʙʦʪʢʫ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʧʨʠ 30 ʮʠʢʣʘʭ ʇʎʈ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʥʠʟʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʩʪʘʨʪʦʚʦʡ 

ɼʅʂ ʯʠʩʣʦ ʮʠʢʣʦʚ ʇʎʈ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʜʦ 35. 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʦʙʲʝʤʦʚ 

ʜʦʙʘʚʣʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʚʩʝʭ ʧʨʦʙ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʤʝʰʠʚʘʪʴ ʚ ʦʪʜʝʣʴʥʦʡ ʩʪʝʨʠʣʴʥʦʡ ʧʨʦʙʠʨʢʝ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ 

ʇʎʈ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, ʝʩʪʝʩʪʚʝʥʥʦ, ʦʙʨʘʟʮʦʚ ɼʅʂ) ʠʟ ʨʘʩʯʪyʘ: 

(ʦʙʲʝʤ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ 1 ʦʙʨʘʟʮʘ) * (ʯʠʩʣʦ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ + 3) 

ʇʦʩʣʝ ʪʱʘʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʪʘʢʘʷ ʩʤʝʩʴ ʨʘʟʣʠʚʘʝʪʩʷ ʧʦ ʘʤʧʣʠʬʠʢʘʮʠʦʥʥʳʤ ʧʨʦʙʠʨʢʘʤ, 

ʧʦʩʣʝ ʯʝʛʦ ʚ ʥʠʭ ʜʦʙʘʚʣʷʶʪ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ɼʅʂ. 

 

ɺ ʢʘʞʜʦʤ ʨʘʫʥʜʝ ʇʎʈ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʦʩʪʘʥʦʚʢʘ çʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʘʤʧʣʠʬʠʢʘʮʠʠè (ʦʙʨʘʟʝʮ ʂ+, ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʂʦʥʪʨʦʣʴʥʳʡ ʆʙʨʘʟʝʮ, ʇʂʆ) ʠ çʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʘʤʧʣʠʬʠʢʘʮʠʠè (ʦʙʨʘʟʝʮ ʂ-, ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʂʦʥʪʨʦʣʴʥʳʡ ʆʙʨʘʟʝʮ, ʆʂʆ). ʇʦʩʣʝʜʥʠʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʢʘʢ ʚʦʟʤʦʞʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʙʦʨʦʚ ʯʫʞʝʨʦʜʥʦʡ ɼʅʂ, ʪʘʢ ʠ ʩʦʙʣʶʜʝʥʠʷ çʯʠʩʪʦʪʳè 

ʫʩʣʦʚʠʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʘʫʥʜʝ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ.  
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ɺ ʧʨʦʙʠʨʢʫ çʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷè ʚʤʝʩʪʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ɼʅʂ ʜʦʙʘʚʣʷʶʪ ʪʘʢʦʡ ʞʝ 

ʦʙʲʝʤ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. ɺ ʧʨʦʙʠʨʢʫ çʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷè ʜʦʙʘʚʣʷʶʪ 1,0 ʤʢʣ ʧʦʩʪʘʚʣʷʝʤʦʡ 

ʢʦʥʪʨʦʣʴʥʦʡ ɼʅʂ. 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʤʧʣʠʬʠʢʘʪʦʨʦʚ ʙʝʟ ʥʘʛʨʝʚʘʝʤʦʡ ʢʨʳʰʢʠ ʚʦ ʚʩʝ ʧʨʦʙʠʨʢʠ ʜʦʙʘʚʣʷʶʪ ʧʦ ʦʜʥʦʡ 

ʢʘʧʣʝ (ʧʨʠʤʝʨʥʦ 20 ʤʢʣ) ʤʠʥʝʨʘʣʴʥʦʛʦ ʠʣʠ ʚʘʟʝʣʠʥʦʚʦʛʦ ʤʘʩʣʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʩʧʘʨʝʥʠʷ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʙʠʨʢʫ ʩʣʝʜʫʝʪ ʩʨʘʟʫ ʟʘʢʨʳʪʴ. 

ʇʨʦʙʠʨʢʠ ʦʪʢʨʫʯʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʥʘ ɺʦʨʪʝʢʩʝ ʜʣʷ ʦʩʘʞʜʝʥʠʷ ʥʘ ʜʥʦ ʢʘʧʝʣʴ ʥʘ 

ʩʪʝʥʢʘʭ ʠ ʫʜʘʣʝʥʠʷ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ ʤʝʞʜʫ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʴʶ ʠ ʤʘʩʣʦʤ.  

ʇʦʤʝʱʘʶʪ ʧʨʦʙʠʨʢʠ ʚ ʘʤʧʣʠʬʠʢʘʪʦʨ ʠ ʧʨʦʚʦʜʷʪ ʇʎʈ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʛʨʘʤʤʘʤ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʯʠʥʘʪʴ ʘʤʧʣʠʬʠʢʘʮʠʶ ʥʝ ʧʦʟʜʥʝʝ, ʯʝʤ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ ɼʅʂ ʚ 

ʨʝʘʢʮʠʦʥʥʫ  ʁʩʤʝʩ.ɹ  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʤʘʨʪ ʊaq-ʧʦʣʠʤʝʨʘʟʳ ʚʤʝʩʪʦ ʩʪʘʥʜʘʨʪʥʦʡ ʊaq-ʧʦʣʠʤʝʨʘʟʳ ʫʩʣʦʚʠʷ ʇʎʈ ʥʝ 

ʤʝʥʷʶʪʩʷ. 

 

ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʡ çʀʥʩʪʨʫʢʮʠʠè ʧʨʦʛʨʘʤʤʳ ʇʎʈ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʣʦʢʫʩʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʫʩʪʦʡʯʠʚʳʝ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ (ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʝ ʘʣʣʝʣʴʥʳʝ ʧʦʣʦʩʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʝʟ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʙʦʨʘ ʄʉ-2 

(çʊʝʨʮʠʢè, çɼʅʂ-ʊʝʭʥʦʣʦʛʠʷè, ʈʦʩʩʠʷ) ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʪʦʥʢʦʩʪʝʥʥʳʤʠ ʧʨʦʙʠʨʢʘʤʠ. 

ʋʩʪʦʡʯʠʚʳʝ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʞʝ ʧʨʦʛʨʘʤʤ ʇʎʈ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʙʦʨʘʭ: ʈʅʉ-2 (ñTechneò, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), PolyChain (ñPolygenò, ɸʚʩʪʨʠʷ), PTC-100 (ñMJ 

Research Inc.ò, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), Omn-E, TouchDown (ñHybaidò, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), GeneAmpÈ PCR System 

9600 ʠ 9700 (ñApplied Biosystemsò, ʉʐɸ), T1 Thermocycler (ñBiometra GmbHò, ɻʝʨʤʘʥʠʷ), DNA Engine 

DyadÈ, T100Ê Thermal Cycler (ñBio-Rad Laboratoriesò, ʉʐɸ), ʎʠʢʣʦʪʝʤʧ-2é5 (ʉʊʄ, ʈʦʩʩʠʷ), ɹʀʉ M-111 

(çɹʀʉ-ʅè, ʈʦʩʩʠʷ). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ, ʥʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ, ʤʦʜʝʣʝʡ ʪʝʨʤʦʮʠʢʣʝʨʦʚ ʠʣʠ 

ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʇʎʈ-ʧʨʦʙʠʨʦʢ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʦʨʨʝʢʮʠʠ ʫʩʣʦʚʠʡ ʇʎʈ. 

 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʝʘʢʮʠʠ ʚʩʝ ʧʨʦʙʠʨʢʠ ʩʣʝʜʫʝʪ ʩʦʙʨʘʪʴ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʰʪʘʪʠʚ ʠ ʧʝʨʝʥʝʩʪʠ ʚ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʫʶ ʟʦʥʫ. ʆʙʨʘʟʮʳ ʤʦʞʥʦ ʩʨʘʟʫ ʞʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʠʣʠ ʭʨʘʥʠʪʴ 

ʧʨʠ 2-8
ʦ
ʉ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ, ʘ ʧʨʠ -20

ʦ
ʉ ï ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ. 
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ʈʝʛʠʩʪʨʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ɸʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʤʦʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚ ʘʛʘʨʦʟʥʳʭ ʠʣʠ ʚ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʳʭ 

ʛʝʣʷʭ (ʇɸɻ). ɺʠʟʫʘʣʠʟʘʮʠʷ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʛʠʙʨʠʜʠʟʘʮʠʷ 

ʧʦ ʉʘʫʟʝʨʥʫ, ʦʢʨʘʰʠʚʘʥʠʝ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʠʣʠ ʜʨʫʛʠʤʠ ʠʥʪʝʨʢʘʣʠʨʫʶʱʠʤʠ ʢʨʘʩʠʪʝʣʷʤʠ (ʥʘʧʨʠʤʝʨ, 

SYBR Green I, ʣʶʙʳʝ ʛʝʣʠ), ʦʢʨʘʰʠʚʘʥʠʝ ʛʝʣʝʡ ʥʠʪʨʘʪʦʤ ʩʝʨʝʙʨʘ (ʪʦʣʴʢʦ ʇɸɻ). 

ʈʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʢʘʢ ʚ ʘʛʘʨʦʟʥʳʭ, ʪʘʢ ʠ ʚ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʳʭ ʛʝʣʷʭ 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚʦ ʤʥʦʛʠʭ ʠʩʪʦʯʥʠʢʘʭ, ʦʪʜʝʣʴʥʳʝ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʤʝʪʦʜʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʘʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ. 

ʇʝʨʝʜ ʥʘʥʝʩʝʥʠʝʤ ʥʘ ʛʝʣʴ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʦʙʨʘʟʮʳ ʩʤʝʰʠʚʘʶʪʩʷ ʩ 6X ʙʫʬʝʨʦʤ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʥʘ 

ʛʝʣʴ (ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʢʦʤʧʣʝʢʪʝ) ʚ ʦʙʲʝʤʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 5:1. ʄʦʞʥʦ ʩʨʘʟʫ ʧʦ ʦʢʦʥʯʘʥʠʠ ʇʎʈ ʜʦʙʘʚʠʪʴ ʚʦ 

ʚʩʝ ʧʨʦʙʠʨʢʠ ʧʦ 5-6 ʤʢʣ ʵʪʦʛʦ ʙʫʬʝʨʘ. ʇʨʠʩʫʪʩʪʚʠʝ ʢʨʘʩʠʪʝʣʝʡ ʚ ʙʫʬʝʨʝ ʦʙʣʝʛʯʘʝʪ ʥʘʥʝʩʝʥʠʝ ʦʙʨʘʟʮʦʚ ʥʘ 

ʛʝʣɹ ʠ ʧʦʟʚʦʣʷʝʪ ʚ ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʚ ʢʘʢʦʡ ʯʘʩʪʠ ʛʝʣ̫ ʥʘʭʦʜʷʪʩʷ ʮʝʣʝʚʳʝ 

ʬʨʘʛʤʝʥʪʳ ɼʅʂ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʚʳʭʦʜʘ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʠ ʤʝʪʦʜʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ 

ʚ ʛʝʣʷʭ, ʜʣʷ ʦʜʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʩʣʝʜʫʝʪ ʙʨʘʪʴ 1-5 (ʇɸɻ) ʠʣʠ 4-8 (ʘʛʘʨʦʟʘ) ʤʢʣ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ ʇʎʈ, ʥʘʥʦʩʠʤʦʝ ʥʘ ʜʦʨʦʞʢʫ ʛʝʣʷ (ʧʝʨʝʛʨʫʟ), 

ʧʨʠʚʦʜʠʪ ʢ ʪʘʢʦʤʫ ʵʬʬʝʢʪʫ, ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʮʝʣʝʚʳʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʚ ʛʝʣʝ. 

ʂʘʢ ʤʠʥʠʤʫʤ ʦʜʥʫ ʜʦʨʦʞʢʫ ʚ ʛʝʣʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʝʣʦʢʫʩʥʦʛʦ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ɼʅʂ (ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʢʦʤʧʣʝʢʪʝ). ɸʣʣʝʣʴʥʳʝ çʣʝʩʪʥʠʮʳè (ʧʦʩʪʘʚʣʷʪʁʩʷ ʚ 

ʢʦʤʧʣʝʢʪʝ) ʥʘʥʦʩʷʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʦʙʨʘʟʝʮ ʥʘʭʦʜʠʣʩʷ ʨʷʜʦʤ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʝʡè. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʴ ʚ ʦʜʥʦʡ ʧʨʦʙʠʨʢʝ ʙʦʣʴʰʠʥʩʪʚʘ 

ʠʟʚʝʩʪʥʳʭ ʘʣʣʝʣʝʡ ʜʣʷ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʣʦʢʫʩʘ. 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʷʪ ʧʨʠ ʥʘʧʨʷʞʥyʥʦʩʪʠ ʧʦʣʷ ʦʢʦʣʦ 10 ɺ/ʩʤ (ʘʛʘʨʦʟʥʳʝ ʛʝʣʠ) ʠʣʠ 25 ɺ/ʩʤ 

(ʇɸɻ), ʧʦʤʝʱʘʷ ʛʝʣʴ ʩʪʘʨʪʦʚʳʤʠ ʣʫʥʢʘʤʠ ʢ ʢʘʪʦʜʫ (ʤʠʥʫʩ, ʯʝʨʥʳʡ ʨʘʟʲʝʤ). ʅʘʧʨʷʞyʥʥʦʩʪʴ ʧʦʣʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ (ʠʟʤʝʨʝʥʥʦʝ ʚ ʚʦʣʴʪʘʭ), ʜʝʣʥyʥʦʝ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʢʘʤʝʨʳ (ʠʟʤʝʨʝʥʥʦʝ ʚ ʩʘʥʪʠʤʝʪʨʘʭ). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʜʣʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʷʤʦʡ ʧʨʦʝʢʮʠʠ ʥʘ ʧʣʦʩʢʦʩʪʴ, ʙʝʟ ʫʯʝʪʘ ʛʝʦʤʝʪʨʠʠ 

ʢʘʤʝʨʳ. 

ʈʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ) ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʤʦʜʝʣʝʡ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʠ ʢʘʤʝʨ, ʧʨʦʮʝʥʪʥʦʩʪʠ ʛʝʣʷ, ʪʠʧʘ, ʢʨʘʪʥʦʩʪʠ 

ʠ ʩʚʝʞʝʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʙʫʬʝʨʘ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʟʘʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ (ʤʦʱʥʦʩʪʠ) 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʛʨʝʚ ʙʫʬʝʨʘ ʚ ʢʘʤʝʨʝ ʩʚʳʰʝ 50
ʦ
ʉ, ʘ ʪʘʢʞʝ ʩʠʣʴʥʦʝ ʠʩʢʨʠʚʣʝʥʠʝ ʬʨʦʥʪʘ ʣʠʜʠʨʫʶʱʝʛʦ 

ʢʨʘʩʠʪʝʣʷ (ʵʬʬʝʢʪ ʫʣʳʙʢʠ). ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʧʨʠ ʟʘʚʳʰʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 

ʨʘʚʥʦʩʠʣʴʥʦ ʫʤʝʥʴʰʝʥʠʶ ʜʣʠʥʳ ʛʝʣʷ (ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ). ʊʦ ʝʩʪʴ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʚ 

ʛʝʣʝ ʩʦʩʝʜʥʠʭ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʵʣʝʢʪʨʦʬʦʨʝʟ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʥʠʟʢʦʤ ʥʘʧʨʷʞʝʥʠʠ (ʚ ʜʠʘʧʘʟʦʥʝ 2-6 

ɺ/ʩʤ ʜʣʷ ʘʛʘʨʦʟʥʳʭ ʛʝʣʝʡ). 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʦʢʨʘʰʠʚʘʶʪ ʛʝʣʴ ʠ ʜʦʢʫʤʝʥʪʠʨʫʶʪ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɸʛʘʨʦʟʥʳʝ ʠ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʠʝ ʇɸɻ ʤʦʞʥʦ ʦʢʨʘʰʠʚʘʪʴ ʚ ʨʘʩʪʚʦʨʝ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ (ʨʘʙʦʯʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ 0,5 ʤʢʛ/ʤʣ, ʦʢʨʘʰʠʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 20-40 ʤʠʥ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʤʳʚʢʦʡ ʚ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʠ ʧʨʦʩʤʦʪʨʦʤ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʩʚʝʪʝ ʥʘ ʪʨʘʥʩʠʣʣʶʤʠʥʘʪʦʨʝ (ʜʣʠʥʘ ʚʦʣʥʳ 254 

ʠʣʠ 302 ʥʤ). ʅʝʜʝʥʘʪʫʨʠʨʫʶʱʠʝ ʠ ʜʝʥʘʪʫʨʠʨʫʶʱʠʝ ʇɸɻ ʤʦʞʥʦ ʪʘʢʞʝ ʦʢʨʘʰʠʚʘʪʴ ʥʠʪʨʘʪʦʤ ʩʝʨʝʙʨʘ 

(ʤʝʪʦʜʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʷʭ).  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʢʫʤʝʥʪʠʨʫʶʪ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ (ʚʠʜʝʦʩʲʝʤʢʦʡ, ʩʢʘʥʠʨʦʚʘʥʠʝʤ) ʛʝʣʝʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʘʥʞʝʚʦʛʦ ʠʣʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ (594 ʥʤ) ʩʚʝʪʦʬʠʣʴʪʨʘ ʠʣʠ ʚ 

ʚʠʜʝ ʚʳʩʫʰʝʥʥʳʭ ʛʝʣʝʡ (ʚ ʩʣʫʯʘʝ ʦʢʨʘʰʠʚʘʥʠʷ ʇɸɻ ʩʝʨʝʙʨʦʤ). 
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ʋʯʪy ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʦʩʣʝ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ʜʦʨʦʞʢʘʭ ʛʝʣʷ ʚ ʘʣʣʝʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʜʦʣʞʥʳ ʦʪʯʝʪʣʠʚʦ ʚʳʷʚʣʷʪʴʩʷ ʦʜʠʥ 

(ʛʦʤʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ) ʠʣʠ ʜʚʘ (ʛʝʪʝʨʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ) ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʘ ɼʅʂ. ɼʣʷ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʜʦʧʫʩʪʠʤʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʪʜʝʣʴʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʣʦʩ ʤʝʥʴʰʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚr ʰʝ ʘʣʣʝʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʢʦʪʦʨʳʝ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʝʥʦʪʠʧʦʚ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʣʦʩ ʥʘ ʜʦʨʦʞʢʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʘʛʨʷʟʥʝʥʠʠ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʯʫʞʝʨʦʜʥʦʡ ɼʅʂ (ʢʦʥʪʘʤʠʥʘʮʠ)̫. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʝ 

ʧʦʜʣʝʞʘʪ ʫʯʝʪʫ ʜʣʷ ʚʩʝʭ ʦʙʨʘʟʮʦʚ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʚ ʘʣʣʝʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʪʨʝʭ ʠ ʙʦʣʝʝ ʧʦʣʦʩ ʦʜʠʥʘʢʦʚʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʚʧʣʦʪʴ ʜʦ çʯʘʩʪʦʢʦʣʘè) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʣʠʙʦ ʦ ʟʘʛʨʷʟʥʝʥʠʠ ʦʙʨʘʟʮʘ ʯʫʞʝʨʦʜʥʦʡ ɼʅʂ 

(ʚʦʟʤʦʞʥʦ ʠ ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʙʨʘʟʮʦʚ), ʣʠʙʦ ʦ ʥʝʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʘʤʧʣʠʬʠʢʘʮʠʠ 

(ʧʨʠʩʫʪʩʪʚʠʝ ʠʥʛʠʙʠʪʦʨʦʚ, ʜʝʛʨʘʜʘʮʠʷ ʧʨʘʡʤʝʨʦʚ). ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʫʯʠʪʳʚʘʶʪ, ʧʦʚʪʦʨʷʶʪ 

ʧʦʩʪʘʥʦʚʢʫ ʇʎʈ; ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʪʘʜʠʶ ʚʳʜʝʣʝʥʠʷ ɼʅʂ, ʟʘʤʝʥʠʪʴ ʨʘʙʦʯʠʝ ʨʘʩʪʚʦʨʳ ʜʣʷ ʇʎʈ ʠ / ʠʣʠ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ 

ʇʎʈ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʠʩʧʦʣʴʟʫʝʤʦʤ ʘʤʧʣʠʬʠʢʘʪʦʨʝ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʘʣʣʝʣʠ, ʩʦʧʦʩʪʘʚʣʷʷ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʠʟʚʝʩʪʥʳʭ ʨʘʟʤʝʨʦʚ ʚ ʘʣʣʝʣʴʥʳʭ çʣʝʩʪʥʠʮʘʭè (ʣʠʙʦ ʚ 

ʥʝʣʦʢʫʩʥʳʭ ʚr ʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ɼʅʂ) ʥʘ ʩʦʩʝʜʥʠʭ ʜʦʨʦʞʢʘʭ ʚ ʛʝʣʝ. ɺr ʷʚʣʝʥʥʳʝ ʛʝʥʦʪʠʧʳ 

(ʢʦʤʙʠʥʘʮʠʶ ʘʣʣʝʣʝʡ) ʩʣʝʜʫʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʚ ʯʠʩʣʝʥʥʦʡ ʬʦʨʤʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʘʣʣʝʣʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʣʦʢʫʩʦʚ (ʩʤ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʣʣʝʣʴʥʳʝ ʪʘʙʣʠʮʳ ʧʦ ʣʦʢʫʩʘʤ). 

ʇʨʠʤʝʨ ʫʢʘʟʘʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʧʨʠʚʝʜʝʥ ʚ ʥʘʩʪʦʷʱʝʡ ʀʥʩʪʨʫʢʮʠʠ ʚ ʨʘʟʜʝʣʝ çʈʝʬʝʨʝʥʪʥʳʝ 

ʛʝʥʦʪʠʧʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ɼʅʂè. 

ɽʩʣʠ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʤʠʥʠʩʘʪʝʣʣʠʪʥʦʤʫ ʣʦʢʫʩʫ ʚ ʛʝʣʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʘʣʣʝʣʴ, ʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʡ ʵʬʬʝʢʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ "ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ 

ʘʤʧʣʠʬʠʢʘʮʠʠ". ʕʪʦʪ ʵʬʬʝʢʪ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʠʟʙʳʪʢʘ ʩʪʘʨʪʦʚʦʡ ɼʅʂ, 

ʢʦʛʜʘ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʦʙʨʘʟʮʝ ʘʣʣʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʜʣʠʥʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʥʘʨʘʙʦʪʢʘ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʦʡ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʣʣʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ. ʇʦʵʪʦʤʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʯʝʥʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʣʣʝʣʷ ʦʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 

(ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚʦʦʙʱʝ). ʗʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʵʬʬʝʢʪ "ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ" ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʦʯʥʦʤʫ ʟʘʢʣʶʯʝʥʠʶ ʦ ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ ʧʦ ʜʘʥʥʦʤʫ ʤʠʥʠʩʘʪʝʣʣʠʪʥʦʤʫ ʣʦʢʫʩʫ (ʪʘʢ 

ʥʘʟʳʚʘʝʤʘʷ "ʣʦʞʥʘʷ ʛʦʤʦʟʠʛʦʪʥʦʩʪʴ"): ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʦʙʨʘʟʝʮ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʷʚʣʷʝʪʩʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʤ, ʥʦ 

ʠʤʝʶʱʠʡʩʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʘʣʣʝʣʴ ʥʝ ʚʳʷʚʣʷʝʪʩʷ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʦʤʥʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʠʪʴ ʇʎʈ, ʚʥʦʩʷ ʚ ʨʝʘʢʮʠʶ ʥʝ ʙʦʣʝʝ 20 ʥʛ ɼʅʂ. 

ʉʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ, 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ɼʅʂ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʷʪʝʥ 

ʢʨʦʚʠ, ʩʧʝʨʤʳ, ʘ ʪʘʢʞʝ ʯʘʩʪʝʡ ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪʨʫʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʨʘʟʣʦʞʝʥʠʶ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʦʛʥʷ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʜʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʪʩʫʪʩʪʚʠʝ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʩ ʚ ʘʣʣʝʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʜʘʞʝ ʧʦʩʣʝ 35-40 ʮʠʢʣʦʚ ʇʎʈ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 

ʦ ʧʦʣʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʘʣʣʝʣʝʡ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʣʦʢʫʩʘ.  

ɽʩʣʠ ʧʨʠ ʘʥʘʣʠʟʝ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ɼʅʂ ʚ ʛʝʣʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʘʣʣʝʣʴ, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ "ʣʦʞʥʦʡ ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ", 

ʧʦʩʢʦʣʴʢʫ ʚʝʨʦʷʪʥʦʩʪʴ ʜʝʛʨʘʜʘʮʠʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʣʣʝʣʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʥʝʞʝʣʠ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʘʛʘʨʦʟʥʳʭ ʛʝʣʝʡ ʧʨʠ ʘʥʘʣʠʟʝ ʘʣʣʝʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʣʦʢʫʩʦʚ ʩ ʥʝʙʦʣʴʰʦʡ ʜʣʠʥʦʡ ʧʦʚʪʦʨʘ (ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʝ ʣʦʢʫʩʳ D1S80, ApoB-3'VNTR). ʇʦʵʪʦʤʫ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʣʣʝʣʝʡ, ʘ 

ʪʘʢʞʝ ʚʦ ʠʟʙʝʞʘʥʠʝ ʦʧʘʩʥʦʩʪʠ "ʣʦʞʥʦʡ ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ" ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ (ʦʩʦʙʝʥʥʦ ï ʜʣʷ ʤʠʥʠʩʘʪʝʣʣʠʪʦʚ 

ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʣʠʰʴ ʦʜʥʦʛʦ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʣʣʝʣʷ ʚ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ) ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʚ ʇɸɻ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ 

ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʩɹʷ ʧʦ ʥʝʣʦʢʫʩʥʳʤ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ɼʅʂ ʤʝʪʦʜʦʤ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɸʣʛʦʨʠʪʤ ʨʘʩʯʸʪʦʚ ʦʩʥʦʚʘʥ ʥʘ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʜʣʠʥ ʧʨʦʙʝʛʦʚ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʚ ʛʝʣʷʭ (ʦʪ ʩʪʘʨʪʦʚʳʭ ʣʫʥʦʢ ʛʝʣʷ, ʚ ʤʠʣʣʠʤʝʪʨʘʭ) ʦʪ ʨʘʟʤʝʨʦʚ ʵʪʠʭ 

ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ (ʚ ʧʘʨʘʭ ʥʫʢʣʝʦʪʠʜʦʚ).  

ʇʨʦʩʪʝʡʰʫ  ʁʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʪʘʢʦʛʦ ʨʦʜʘ ʤʦʞʥʦ ʚʟʷʪʴ ʥʘ ʥʘʰʝʤ ʩʘʡʪʝ: 

http://www.tapotili.ru/programs/dzek.zip (50ʂ). ɺ ʥʝʡ ʚ ʢʘʯʝʩʪʚʝ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʫʙʠʯʝʩʢʠʡ ʩʧʣʘʡʥ (ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ). 
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ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʣʷ ʚʩʝʭ ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʧʦʢʘʟʘʥʦ ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʜʣʠʥʳ 

ʪʘʥʜʝʤʥʦʛʦ ʧʦʚʪʦʨʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʘʣʠʯʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʥʫʢʣʝʦʪʠʜʥʳʭ ʚʩʪʘʚʦʢ ʠ ʜʝʣʝʮʠʡ. ʇʦʵʪʦʤʫ 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦ ʥʝʣʦʢʫʩʥʳʤ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ɼʅʂ ʜʣʠʥʳ 

ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʣʣʝʣʝʡ ʤʦʛʫʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʨʘʟʤʝʨʦʚ, ʧʨʠʚʦʜʠʤʳʭ ʚ ʪʘʙʣʠʮʘʭ 

ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ.  

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʜʚʠʞʥʦʩʪʴ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʟʘʠʤʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʢʨʘʰʝʥʥʳʭ ʧʦʣʦʩ ʚ ʛʝʣʝ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʚ ʘʛʘʨʦʟʥʳʭ ʠ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʳʭ ʛʝʣʷʭ ʩʣʦʞʥʳʤ 

ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: ʪʠʧ ʠ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠʭ 

ʨʝʘʛʝʥʪʦʚ, ʧʨʦʮʝʥʪʥʦʩʪʴ ʛʝʣʷ, ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʥʝʰʥʠʝ ʩʪʘʥʜʘʨʪʳ ɼʅʂ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʜʣʠʥ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʣʣʝʣʝʡ ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʣʦʢʫʩʥʳʭ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ɼʅʂ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʦʟʤʦʞʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ. 

ɹʦʣʝʝ ʧʨʦʩʪʦʝ, ʫʚʝʨʝʥʥʦʝ ʠ ʪʦʯʥʦʝ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʣʣʝʣʴʥʳʭ 

çʣʝʩʪʥʠʮè, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠ ʘʥʘʣʠʟʝ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ.  

ʇʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ çʧʨʦʤʝʞʫʪʦʯʥʳʭè 

ʘʣʣʝʣʝʡ. ʕʪʠ ʘʣʣʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ çʦʩʥʦʚʥʳʭè ʘʣʣʝʣʝʡ ʥʘ 1 ʠʣʠ 2 ʧ.ʥ. ʠ ʚʳʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʣʦʢʫʩʘ ʧʦʜ ʪʘʙʣʠʮʝʡ, ʦʧʠʩʳʚʘʶʱʝʡ çʦʩʥʦʚʥʳʝè ʘʣʣʝʣʠ, ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʠʟʚʝʩʪʥʳʝ 

çʧʨʦʤʝʞʫʪʦʯʥʳʝè ʘʣʣʝʣʠ. ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ 

ʫʢʘʟʘʥʥʳʭ çʧʨʦʤʝʞʫʪʦʯʥʳʭè ʘʣʣʝʣʝʡ. 

ɺʦ ʚʩʝʭ ʩʦʤʥʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ ʪʦʯʥʦ ʦʪʥʝʩʪʠ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʬʨʘʛʤʝʥʪ ʢ 

ʠʟʚʝʩʪʥʦʤʫ ʘʣʣʝʣʶ, ʝʛʦ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʢ ʙʦʣʝʝ ʯʘʩʪʦʤʫ ʠʟ ʩʦʩʝʜʥʠʭ ʚʦʟʤʦʞʥʳʭ ʘʣʣʝʣʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʝʨʪʥʦʡ ʦʰʠʙʢʠ çʧʨʦʪʠʚ ʦʙʚʠʥʷʝʤʦʛʦè ʧʨʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʝʪʘʭ. 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʣʦʢʫʩʘ ʧʦ ʘʣʣʝʣʴʥʳʤ ʪʘʙʣʠʮʘʤ ʦʧʨʝʜʝʣʷʶʪ 

ʯʘʩʪʦʪʳ ʚʳʷʚʣʝʥʥʳʭ ʘʣʣʝʣʝʡ ʠ ʧʨʦʚʦʜʷʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʯʪyʳ. 
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ʕʪʘʣʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʨʘʩʯʝʪʳ 

ʇʨʠ ʩʝʤʝʡʥʦʤ ʘʥʘʣʠʟʝ ʜʣʷ ʚʩʝʭ ʣʦʢʫʩʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʢʦʜʦʤʠʥʘʥʪʥʦʝ ʘʫʪʦʩʦʤʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ 

ʤʝʥʜʝʣʝʚʩʢʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʘʣʣʝʣʝʡ. ɸʣʣʝʣʴʥʳʡ ʩʧʝʢʪʨ ʠ ʧʘʨʘʤʝʪʨʳ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʣʦʢʫʩʦʚ 

ʠʟʫʯʝʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʣʦʥʥʳʭ (ʨʝʬʝʨʝʥʪʥʳʭ) ʚʳʙʦʨʢʘʭ ʠʟ ʝʚʨʦʧʝʦʠʜʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ʆʙʲʝʤʳ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʳʙʦʨʦʢ ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʫʢʘʟʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʜʣʷ ʢʘʞʜʦʛʦ 

ʣʦʢʫʩʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʛʝʥʦʪʠʧʦʚ ʜʣʷ ʚʩʝʭ ʣʦʢʫʩʦʚ ʧʦʜʯʠʥʷʣʦʩʴ ʨʘʚʥʦʚʝʩʠʶ ʍʘʨʜʠ-

ɺʘʡʥʙʝʨʛʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʤʘʨʢʸʨʘ ʧʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ 

ʵʪʘʣʦʥʥʳʤ ʚʳʙʦʨʢʘʤ. ʕʪʘʣʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʥʦʚʳʭ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ï ʩʣʝʜʠʪʝ ʟʘ ʦʙʥʦʚʣʝʥʠʷʤʠ. 

ɺ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʙʮʘʭ ʘʣʣʝʣʴʥʳʭ ʪʘʙʣʠʮ ʧʨʠʚʦʜʠʪʩʷ ʠʭ çʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʜʣʷ ʝʚʨʦʧʝʦʠʜʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠè. ʀʤʝʥʥʦ ʵʪʠ ʟʥʘʯʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪ ɹʧʨʠ ʚʩʝʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ 

ʨʘʩʯʝʪʘʭ ʚ ʵʢʩʧʝʨʪʥʦʡ ʧʨʘʢʪʠʢʝ. 

ɼʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʚʳʷʚʣʝʥʥʳʭ ʨʝʜʢʠʭ ʠʣʠ çʥʦʚʳʭè ʘʣʣʝʣʝʡ 

ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ ʥʝ ʤʝʥʴʰʝ 5/2n, ʛʜʝ n ï ʯʠʩʣʦ ʯʝʣʦʚʝʢ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʵʪʘʣʦʥʥʦʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʚʳʙʦʨʢʝ. ʇʨʠ ʪʘʢʦʤ ʫʩʣʦʚʠʠ ʜʣʷ ʵʪʘʣʦʥʥʦʡ ʚʳʙʦʨʢʠ ʦʙʲʝʤʦʤ 200 ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʘʩʯʝʪʘʭ 

ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʙʫʜʫʪ ʥʝ ʤʝʥʴʰʝ 5/400 = 0,0125.  

ʇʦʩʢʦʣʴʢʫ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʝʬʝʨʝʥʪʥʳʭ ʚʳʙʦʨʢʘʭ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʜʣʷ ʜʘʥʥʳʭ 

ʣʦʢʫʩʦʚ ʘʣʣʝʣʠ (ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʜʨʫʛʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ), ʪʦ ʜʣʷ ʚʳʷʚʣʝʥʥʦʛʦ çʥʦʚʦʛʦè ʘʣʣʝʣʷ 

ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʪʘʢʫʶ ʦʮʝʥʢʫ (5/2n) ʠʣʠ ʧʦʣʘʛʘʪʴ ʝʛʦ ʯʘʩʪʦʪʫ ʨʘʚʥʦʡ 0,013. 

 

ɺʥʠʤʘʥʠʝ!  
ʀʩʭʦʜʷ ʠʟ ʭʨʦʤʦʩʦʤʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʣʦʢʫʩʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʥʘʙʦʨʳ ʊɸʇʆʊʀʃʀ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʮʝʧʣʝʥʥʳʤʠ 

ʤʝʞʜʫ ʩʦʙʦʡ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ (ʧʘʨʳ) ʤʘʨʢʸʨʦʚ: ApoB-3'VNTR ʠ TPOX; D7S820 ʠ NOS3-

VNTR; DRD4-VNTR ʠ TH01. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʥʝʧʨʠʝʤʣʝʤʦ ʧʨʘʚʠʣʦ ʧʝʨʝʤʥʦʞʝʥʠʷ ʯʘʩʪʦʪ 

ʘʣʣʝʣʝʡ (ʛʝʥʦʪʠʧʦʚ) ʧʨʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʘʭ. ɼʣʷ ʨʘʩʯʸʪʦʚ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʜʣʷ 

ʦʜʥʦʛʦ (ʣʶʙʦʛʦ) ʣʦʢʫʩʘ ʠʟ ʢʘʞʜʦʡ ʧʘʨʳ ʩʮʝʧʣʝʥʠʷ. 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʫʛʠʭ ʥʘʙʦʨʦʚ ʨʝʘʛʝʥʪʦʚ (ʜʨʫʛʠʭ ʣʦʢʫʩʦʚ) ʚʦʟʤʦʞʥʦʝ ʩʮʝʧʣʝʥʠʝ ʤʝʞʜʫ ʚʩʝʤʠ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʤʘʨʢʸʨʘʤʠ ɺʳ ʤʦʞʝʪʝ ʦʮʝʥʠʪʴ ʠʟ ʊʘʙʣʠʮ rʚʦʟʤʦʞʥʦʛʦ ʩʮʝʧʣʝʥʠʷ ʥʘʩʪʦʷʱʝʡ 

ʀʥʩʪʨʫʢʮʠʠ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʣʫʯʘʝʚ ʩʧʦʨʥʦʛʦ ʦʪʮʦʚʩʪʚʘ (ʤʘʪʝʨʠʥʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʙʝʩʩʧʦʨʥʦʝ, 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʦʪʝʮ) ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʪʨʠʮʘʥʠʷ ʦʪʮʦʚʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʠʩʢʣʶʯʝʥʠʝ ʧʦ ʪʨʝʤ ʥʝʟʘʚʠʩʠʤʳʤ ʣʦʢʫʩʘʤ. ɺ ʩʣʫʯʘʷʭ ʥʝʠʩʢʣʶʯʝʥʠʷ ʦʪʮʦʚʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʡ 

ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʪʦʣʴʢʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʤʝʥʝʝ ʜʝʩʷʪʠ ʣʦʢʫʩʦʚ. 

 

ɼʣʷ ʨʘʩʯʸʪʦʚ ʠʥʜʝʢʩʘ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʮʦʚʩʪʚʘ (ʤʘʪʝʨʠʥʩʪʚʘ) ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ Pindex. ɸ ʜʣʷ ʨʘʩʯʸʪʘ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʛʝʥʦʪʠʧʦʚ (random match probability, RMP) ï ʧʨʦʛʨʘʤʤʫ Gency. ɺʩʝ ʧʦʜʨʦʙʥʦʩʪʠ ʦʙ ʵʪʠʭ ʧʨʦʛʨʘʤʤʘʭ 

ʜʦʩʪʫʧʥʳ ʥʘ ʩʘʡʪʝ. 

 

ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʜʝʡʩʪʚʠʝ / ʠʥʬʦʨʤʘʮʠʷ 

ɹʣʘʛʦʜʘʨʠʤ ɺʘʩ ʟʘ ʪʦ, ʯʪʦ ɺʳ ʧʨʝʜʧʦʯʣʠ ʥʘʰʫ ñin-house-madeò ʧʨʦʜʫʢʮʠʶ ʠ ʙʫʜʝʤ ʨʘʜʳ 

ʧʨʦʜʦʣʞʠʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. 

ʇʦʣʥʳʡ ʪʝʢʩʪ ʥʘʩʪʦʷʱʝʡ ʀʥʩʪʨʫʢʮʠʠ ʜʦʩʪʫʧʝʥ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ / ʨʘʩʧʝʯʘʪʢʠ ʧʦ ʩʩʳʣʢʝ: 

http://tapotili.ru/doc/tapotili.pdf  

 

ɸʜʨʝʩʫʡʪʝ ʚʩʝ ʚʦʧʨʦʩʳ, ʧʨʝʜʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʝ ʨʝʢʣʘʤʘʮʠʠ:  

ɽʬʨʝʤʦʚ ʀʣʴʷ ɸʣʝʢʩʝʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʄʦʙ. ʪʝʣ. +7-903-786-4-789 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ info@tapotili.ru  

ʀʥʪʝʨʥʝʪ: www.tapotili.ru  
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ʈʝʬʝʨʝʥʪʥʳʝ ʛʝʥʦʪʠʧʳ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ɼʅʂ 

ʃʦʢʫʩ 
ʂ562 

(*)  

9947A 

(*)  

9948 

(*)  

L-68 

(*)  

007 

(**)  

2800M 

(**)  

ʉʆ 

(**)  

ʉP 

(**)  

ʄʠʢʨʦʩʘʪʝʣʣʠʪʳ 

TPOX 8/9 8/8 8/9 11/11 8/8 11/11 11/11 8/11 

UGT1A1-STR 6/6 (WT) 6/6 6/7 6/7 6/6 6/6 6/6 6/6 

D3S1358 16/16 14/15 15/17 16/16 15/16 17/18 15/15 15/18 

FGA 21/24 23/24 24/26 21/23 24/26 20/23 21/24 19/24 

CSF1PO 9/10 10/12 
10/11  

(* **)  
9/10 11/12 12/12 10/10 10/11 

D7S820 9/11 10/11 11/11 10/10 7/12 8/11 8/10 8/10 

LPL 10/12 11/12 10/12 10/10 10/10 11/13 12/12 10/12 

D8S1179 12/12 13/13 12/13 10/12 12/13 14/15 13/13 12/13 

D10S1248 12/12 13/15 12/15 14/14 12/15 13/15 14/14 13/14 

TH01 9.3/9.3 8/9.3 6/9.3 7/9.3 7/9.3 6/9.3 7/9 7/7 

vWFII  13/13 11/11 11/13 11/11 9/14 9/12 11/12 12/12 

PAH 4/6 4/6 4/4 5/7 3/5 1/4 4/6 4/6 

D13S317 8/8 11/11 11/11 8/13 11/11 9/11 11/12 11/12 

D16S539 11/12 11/12 11/11 11/12 9/10 9/13 12/13 12/13 

D18S51 15/16 15/19 15/18 14/16 12/15 16/18 13/16 13/15 

D19S253 15/17 7/9 15/17 17/17 13/17 17/17 15/19 17/19 

D19S433 14/14.2 14/15 13/14 13/15 14/15 13/14 13/15 13/14 

D20S482 15/15 14/15 13/14 14/14 14/15 14/15 12/14 12/15 

D21S11 29/30/31 30/30 29/30 29/30 28/31 29/31.2 31.2/32.2 31.2/32.2 

D22S1045 16/16 11/14 16/18 16/17 11/16 16/16 11/17 11/16 

ɸʤʝʣʦʛʝʥʠʥ X/X X/X  X/Y  X/X  X/Y  X/Y  X/Y  X/X  

ʄʠʥʠʩʘʪʝʣʣʠʪʳ 

D1S80 18/29 18/31 18/25 18/25 29/33  24/33  

D1S111 15/18 15/18  12/20   18/18  

ApoB-3ôVNTR 37/37 37/51 37/37 31/37 37/37  33/37 33/37 

IL1RN-VNTR 2/4 4/4 2/4 2/4 4/4 2/4 2/4 2/5 

DAT-3ôVNTR 9/10 10/10 9/10 10/10 9/10 10/10  10/10 

NOS3-VNTR 5/5 5/5 5/5 4/5 5/5 5/5 5/5 5/5 

DRD4-VNTR 4/4 4/4 2/7 4/4 2/3 4/5 4/4 4/4 

IgH-VNTR 8/8   12/12 10/16 10/16 12/16 8/16 

D17S5 2/2 5/8 1/12 2/12 9/11 2/4 10/10 7/10 

5-HTT-LPR 16/16 14/16 16/16 14/16 14/16 14/16  14/16 

ɺ ʪʘʙʣʠʮʝ ʧʦʜʯʝʨʢʥʫʪʳ ʘʣʣʝʣʠ, ʚʠʟʫʘʣʴʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʚ ʛʝʣʷʭ. 

WT  ï wild type, ʛʝʥʦʪʠʧ çʜʠʢʦʛʦ ʪʠʧʘè, ʪʦ ʝʩʪʴ ʥʦʨʤʘʣʴʥʳʡ, ʥʝ-ʤʫʪʘʥʪʥʳʡ. 

 

ʈʘʙʦʪʘ ʧʦ ʟʘʧʦʣʥʝʥʠʶ ʧʫʩʪʳʭ ʢʣʝʪʦʢ ʠ ʫʪʦʯʥʝʥʠʶ ʜʘʥʥʳʭ ʧʨʦʜʦʣʞʘʝʪʩʷ. ʂʨʘʩʥʳʤ ʢʫʨʩʠʚʦʤ 

ʚʳʜʝʣʝʥʳ ʛʝʥʦʪʠʧʳ, ʪʨʝʙʫʶʱʠʝ ʫʪʦʯʥʝʥʠʷ. ʉʣʝʜʠʪʝ ʟʘ ʦʙʥʦʚʣʝʥʠʷʤʠ ʦʧʠʩʘʥʠʷ. 

 

(*)  ɺʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʘʷ ɼʅʂ, ʚʳʜʝʣʝʥʥʘʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ, ʦʪ 

ʨʘʟʥʳʭ ʣʶʜʝʡ. ʂ562 ï ʵʨʠʪʨʦʠʜʥʘʷ ʢʣʝʪʦʯʥʘʷ ʣʠʥʠʷ ʦʪ ʧʘʮʠʝʥʪʢʠ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʤʠʝʣʦʠʜʥʳʤ ʣʝʡʢʦʟʦʤ 

(chronic myeloid leukemia, CML). L-68 ï ʢʫʣʴʪʫʨʘ ʜʠʧʣʦʠʜʥʳʭ ʢʣʝʪʦʢ (ʬʠʙʨʦʙʣʘʩʪʳ) ʠʟ ʟʜʦʨʦʚʦʡ ʪʢʘʥʠ 

ʣʝʛʢʦʛʦ. ʂʣʝʪʦʯʥʳʝ ʣʠʥʠʠ 9947ɸ ʠ 9948 ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʪʘʢʞʝ ʢʘʢ GM9947 ʠ GM9948.  

 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʬʝʨʝʥʪʥʳʭ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʷʭ ʜʦʩʪʫʧʥʘ ʚ ʨʘʙʦʪʘʭ Fr®geau et al., 

1995; Gribble et al., 2000; Szibor et al., 2003; ʘ ʪʘʢʞʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ: 

http://ccr.coriell.org/ 

http://www.lgcstandards-atcc.org/ 

http://www.lgcstandards-atcc.org/ATCCCulturesandProducts/CellBiology/DNAandRNA/tabid/985/Default.aspx  

 

  

http://ccr.coriell.org/
http://www.lgcstandards-atcc.org/
http://www.lgcstandards-atcc.org/ATCCCulturesandProducts/CellBiology/DNAandRNA/tabid/985/Default.aspx
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(**) ʂʦʥʪʨʦʣʴʥʘ ̫ɼʅʂ, ʚʳʜʝʣʝʥʥʘ ̫ʠʟ ʞʠʜʢʦʡ ʢʨʦʚʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʨʘʟʣʠʯʥʳʭ ʘʥʦʥʠʤʥʳʭ 

ʜʦʥʦʨʦʚ. ʅʘʙʦʨʳ ʤʦʛʫʪ ʫʢʦʤʧʣʝʢʪʦʚʳʚʘʪʴʩʷ ʢʦʥʪʨʦʣʴʥʦʡ ɼʅʂ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʨʘʟʥʳʭ ʜʦʥʦʨʦʚ, ʪʦ ʝʩʪʴ 

ʨʘʟʥʳʝ ʧʘʨʪʠʠ ʥʘʙʦʨʦʚ ʤʦʛʫʪ ʫʢʦʤʧʣʝʢʪʦʚʳʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ɼʅʂ ʩ ʨʘʟʣʠʯʥʳʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʝʥʦʪʠʧʘʤʠ. ʉʣʝʜʠʪʝ ʟʘ ʤʘʨʢʠʨʦʚʢʦʡ ʧʨʦʙʠʨʦʢ. 

 

(***) ɼʣʷ ɼʅʂ 9948 ʧʦ ʣʦʢʫʩʫ CSF1PO ʛʝʥʦʪʠʧ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʤʠ ʠʤʝʥʥʦ ʢʘʢ ʜʚʫʭʘʣʣʝʣʴʥʳʡ, 

10 / 11. ʆʜʥʘʢʦ ʚ ʦʪʜʝʣʴʥʳʭ ʈʫʢʦʚʦʜʩʪʚʘʭ "Promega Corporation" (ʉʐɸ) ʛʝʥʦʪʠʧ ʧʦ ʵʪʦʤʫ ʣʦʢʫʩʫ (ʙʳʣ) 

ʫʢʘʟʘʥ ʢʘʢ ʪʨʸʭ-ʘʣʣʝʣʴʥʳʡ: 10 / 11 / 12. ʉʤʦʪʨʠʪʝ ʧʦʷʩʥʝʥʠʷ ʠ ʨʠʩʫʥʢʠ ʚ ʨʘʟʜʝʣʝ ʧʨʦ ʣʦʢʫʩ CSF1PO. 
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TPOX 

 

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 
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ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

çʣʝʩʪʥʠʮʘè, ʢʦʪʦʨʘʷ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʩʣʝʚʘ (ʬʨʘʛʤʝʥʪ 

ʦʢʨʘʰʝʥʥʦʛʦ ʩʦʣʷʤʠ ʩʝʨʝʙʨʘ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʝʛʦ ʇɸɻ, 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚ ʧʨʦʭʦʜʷʱʝʤ ʩʚʝʪʝ). 

 

ʀʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʦ ʚ ʊʶʤʝʥʩʢʦʤ ʦʙʣʘʩʪʥʦʤ ɹʶʨʦ ʩʫʜʝʙʥʦ-

ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ: ʩʫʜʝʙʥʘ ̫ʵʢʩʧʝʨʪʠʟʘ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ 

ʦʪʮʦʚʩʪʚʘ (2011 ʛʦʜ). 

ʉʣʝʚʘ ʥʘʧʨʘʚʦ, ʧʦ ʜʦʨʦʞʢʘʤ: 

ɼʦʨʦʞʢʘ 1 ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʇʎʈ (ʛʝʥʦʪʠʧ 11/11). 

ɼʦʨʦʞʢʘ 2 ï ʤʘʪʴ ʨʝʙʸʥʢʘ (ʛʝʥʦʪʠʧ 10/11). 

ɼʦʨʦʞʢʘ 3 ï ʨʝʙʸʥʦʢ (ʛʝʥʦʪʠʧ 9/10). 

ɼʦʨʦʞʢʘ 4 ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʦʪʝʮ (ʛʝʥʦʪʠʧ 9/9). 

ɼʦʨʦʞʢʘ 5 ï ʘʣʣʝʣʴʥʘʷ çʣʝʩʪʥʠʮʘè, ʚʢʣʶʯʘʶʱʘʷ 5 ʘʣʣʝʣʝʡ: 8, 9, 10, 11, 12. ʕʪʠ ʘʣʣʝʣʠ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ 

ʮʚʝʪʦʤ ʚ ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

 

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ TPOX 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ 

ʚʳʙʦʨʢʝ ʠʟ ʨʫʩʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ (*) 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ ʧʦ ʨʫʩʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ (**)  

5 102 0 0,001 

6 106 0,00135 0,003 

7 110 0 0,001 

8 114 0,57951 0,580 

9 118 0,08760 0,089 

10 122 0,05930 0,061 

11 126 0,24394 0,245 

12 130 0,02830 0,030 

13 134 0 0,001 

14 138 0 0,001 

15 142 0 0,001 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʠ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ. 

(*) ʧʦ ʜʘʥʥʳʤ Zhivotovsky et al., 2009; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 371 ʥʝʨʦʜʩʪʚʝʥʥʳʡ ʯʝʣʦʚʝʢ. 

(**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʣʝʣʝʡ 4 ï 16, ʚ ʪʦʤ ʯʠʩʣʝ çʧʨʦʤʝʞʫʪʦʯʥʳʭè 

ʘʣʣʝʣʝʡ 7.3, 10.1, 10.3, 13.1. 

 

ʄʠʢʨʦʩʘʪʝʣʣʠʪ TPOX ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʣʦʢʫʩʦʚ (ñcore lociò) ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʘʟr ʜʘʥʥʳʭ ʉʐɸ 

(Combined DNA Index System, CODIS, 13 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ʘ ʪʘʢʞʝ ʚ ʯʠʩʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʣʦʢʫʩʦʚ ɽʚʨʦʩʦʶʟʘ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ.  
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ʄʠʢʨʦʩʘʪʝʣʣʠʪ TPOX ʨʘʩʧʦʣʦʞʝʥ ʚ ʠʥʪʨʦʥʝ 10 ʛʝʥʘ ʪʠʨʝʦʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʟʳ. ɼʨʫʛʠʝ ʥʘʟʚʘʥʠʷ ʵʪʦʛʦ 

ʤʘʨʢʸʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ: hTPO, TPO, UniSTS:240638. ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʚ ʵʪʦʤ 

ʣʦʢʫʩʝ ʩʦʩʪʘʚʣʷʝʪ 0,01%. 

 

ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ 

ʚʝʨʭʥʝʡ ʠʣʠ ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

M68651 14-JAN-1995 11 ʧʦʚʪʦʨʦʚ: (AATG)11 ʠʣʠ (CATT)11 126 

M68651: Human thyroid peroxidase (hTPO) gene, exon 10. 

 

ʉʩʳʣʢʠ: 

 Allor C., Einum D.D., Scarpetta M. (2005) Identification and characterization of variant alleles at CODIS STR 

loci. ï J. Forensic Sci., 50 (5), 1128-1133. PMID: 16225220. 

 Anker R., Steinbrueck T., Donis-Keller H. (1992) Tetranucleotide repeat polymorphism at the human thyroid 

peroxidase (hTPO) locus. ï Hum. Mol. Genet., 1 (2), 137. 

 Zhivotovsky L.A., Malyarchuk B.A., Derenko M.V., Wozniak M., Grzybowski T. (2009) Developing STR 

databases on structured populations: the native South Siberian population versus the Russian population. ï 

Forensic Sci. Int. Genet., 3 (4), e111-116, PMID: 19647694. 

 

http://www.ncbi.nlm.nih.gov/nuccore/M68651
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D3S1358 

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʇʝʨʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 30 ʮʠʢʣʦʚ ʇʦʩʣʝʜʥʠʡ ʩʠʥʪʝʟ ʮʝʧʠ 
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ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ñʣʝʩʪʥʠʮʘò, ʚʢʣʶʯʘʶʱʘʷ 9 ʘʣʣʝʣʝʡ: 11, 13, 14, 

15, 16, 17, 18, 19, 20. ʕʪʠ ʘʣʣʝʣʠ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ D3S1358 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*) 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (**)  

9 103 0 0,001 

10 107 0 0,001 

11 111 0 0,001 

12 115 0,00270 0,004 

13 119 0 0,001 

14 123 0,11590 0,117 

15 127 0,25337 0,254 

16 131 0,29380 0,295 

17 135 0,21833 0,219 

18 139 0,11051 0,112 

19 143 0,00539 0,007 

20 147 0 0,001 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʠ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ. 

(*) ʧʦ ʜʘʥʥʳʤ Zhivotovsky et al., 2009; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 371 ʥʝʨʦʜʩʪʚʝʥʥʳʡ ʯʝʣʦʚʝʢ. 

(**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʣʝʣʝʡ 8 (99 ʧ.ʥ.) ï 20 (147 ʧ.ʥ.), ʚ ʪʦʤ ʯʠʩʣʝ 

çʧʨʦʤʝʞʫʪʦʯʥʳʭè ʠ çʚʘʨʠʘʥʪʥʳʭè ʘʣʣʝʣʝʡ 8.3, 14.3, 15ô, 15.1, 15.2, 15.3, 16ô, 16.2, 17ô, 17.1, 17.2, 18.1, 18.2, 

18.3.  

 

ʄʠʢʨʦʩʘʪʝʣʣʠʪ D3S1358 ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʣʦʢʫʩʦʚ (ñcore lociò) ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

ʀʥʪʝʨʧʦʣʘ (7 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ʘ ʪʘʢʞʝ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʉʐɸ (Combined DNA Index 

System, CODIS, 13 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ɽʚʨʦʩʦʶʟʘ (Extended European Standard Set, ESS, 12 ʘʫʪʦʩʦʤʥʳʭ 

ʣʦʢʫʩʦʚ), ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (UK Core Loci, 10 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ɻʝʨʤʘʥʠʠ (German Core Loci, 8 

ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ). 

 

ʄʠʢʨʦʩʘʪʝʣʣʠʪ D3S1358 ʨʘʩʧʦʣʦʞʝʥ ʚ ʠʥʪʨʦʥʝ 20 ʛʝʥʘ LARS2, ʢʦʜʠʨʫʶʱʝʛʦ ʬʝʨʤʝʥʪ ʢʣʘʩʩʘ 1 

ʘʤʠʥʦʘʮʠʣ-ʪʈʅʂ-ʩʠʥʪʝʪʘʟ (leucyl-tRNA synthetase 2, mitochondrial). ɼʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʤʘʨʢʸʨʘ ï 

UniSTS:148226. ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʚ ʵʪʦʤ ʣʦʢʫʩʝ ʩʦʩʪʘʚʣʷʝʪ 0,12%. ɻʦʤʦʣʦʛʠʯʥʳʡ ʤʘʨʢʸʨ ʚʳʷʚʣʝʥ ʥʘ 

ʭʨʦʤʦʩʦʤʝ 3 ʰʠʤʧʘʥʟʝ. 

 

ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʠʣʠ 

ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

NC_000003 13-AUG-2013 16 ʧʦʚʪʦʨʦʚ: (TCTA)(TCTG)(TCTA)14 ʠʣʠ 

(ATAG)14(ACAG)(ATAG) 
131 

NC_000003: ñHomo sapiens chromosome 3, GRCh37.p13 Primary Assemblyò. ʇʦʟʠʮʠʠ 45557209-45557339. 

  

http://www.ncbi.nlm.nih.gov/nuccore/NC_000003
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ʉʩʳʣʢʠ: 

 Allor C., Einum D.D., Scarpetta M. (2005) Identification and characterization of variant alleles at CODIS STR 

loci. ï J. Forensic Sci., 50 (5), 1128-1133. PMID: 16225220. 

 Butler et al. (July 18, 2000) DNA typing by mass spectrometry with polymorphic DNA repeat markers. United 

States Patent 6,090,558. 

 Heinrich M., Felske-Zech H., Brinkmann B., Hohoff C. (2005) Characterisation of variant alleles in the STR 

systems D2S1338, D3S1358 and D19S433. ï Int J Legal Med., 119 (5), 310-313. PMID: 15965763. 

 Li H., Schmidt L., Wei M.-H., Hustad T., Lerman M.I., Zbar B., Tory K. (1993) Three tetranucleotide 

polymorphisms for loci: D3S1352, D3S1358, D3S1359. ï Hum. Mol. Genet., 2, 1327. 

 Zhivotovsky L.A., Malyarchuk B.A., Derenko M.V., Wozniak M., Grzybowski T. (2009) Developing STR 

databases on structured populations: the native South Siberian population versus the Russian population. ï 

Forensic Sci. Int. Genet., 3 (4), e111-116, PMID: 19647694. 
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CSF1PO 

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʇʝʨʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 30 ʮʠʢʣʦʚ ʇʦʩʣʝʜʥʠʡ ʩʠʥʪʝʟ ʮʝʧʠ 

96
ʦ
C, 2 ʤʠʥ 94

ʦ
C, 20 ʩʝʢ + 58

ʦ
C, 20 ʩʝʢ + 72

ʦ
C, 20 ʩʝʢ 72

ʦ
C, 5 ʤʠʥ 

 

 

 
 

 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ñʣʝʩʪʥʠʮʘò, ʢʦʪʦʨʘʷ 

ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʩʣʝʚʘ (ʬʨʘʛʤʝʥʪ ʦʢʨʘʰʝʥʥʦʛʦ ʩʝʨʝʙʨʦʤ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʝʛʦ 

ʇɸɻ ï 10%, 19:1). 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʤʝʨʝ ʨʘʟʤʝʨʦʤ 20ʭ20 ʩʤ (VE-20, 

çʍʝʣʠʢʦʥè, ʈʦʩʩʠʷ) ʩ ʙʫʬʝʨʦʤ 1ʍ ʊɹɽ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 500 ɺ ʚ ʪʝʯʝʥʠʝ 3 ʯ 30 ʤʠʥ. 

 

ɼʦʨʦʞʢʘ 1 ï ɼʅʂ 9948 (ʛʝʥʦʪʠʧ 10/11), ʚʠʜʥʳ ʪʘʢʞʝ ʩʣʘʙʳʝ ʧʦʣʦʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʣʣʝʣʷʤ 9 ʠ 12. 

ɼʦʨʦʞʢʘ 2 ï ɼʅʂ ʂ562 (ʛʝʥʦʪʠʧ 9/10). 

ɼʦʨʦʞʢʘ 3 ï ʘʣʣʝʣʴʥʘʷ ñʣʝʩʪʥʠʮʘò, ʚʢʣʶʯʘʶʱʘʷ 9 ʘʣʣʝʣʝʡ: 7, 8, 9, 10, 11, 12, 13, 14, 15 (ʥʘ ʜʦʨʦʞʢʫ 

ʥʘʥʝʩʝʥʦ 6 ʤʢʣ ʨʘʩʪʚʦʨʘ). ʕʪʠ ʘʣʣʝʣʠ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

ʇʦʜʯʝʨʢʥʫʪʳ ʘʣʣʝʣʠ, ʚʠʟʫʘʣʴʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ. 

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ CSF1PO 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*) 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ ʧʦ 

ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (**)  

6 172 0 0,001 

7 176 0 0,001 

8 180 0 0,001 

9 184 0,04582 0,047 

10 188 0,28167 0,283 

11 192 0,29380 0,295 

12 196 0,30593 0,307 

13 200 0,05795 0,059 

14 204 0,00809 0,009 

15 208 0,00539 0,007 

16 212 0,00135 0,003 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʠ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ. 

(*) ʧʦ ʜʘʥʥʳʤ Zhivotovsky et al., 2009; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 371 ʥʝʨʦʜʩʪʚʝʥʥʳʡ ʯʝʣʦʚʝʢ. 

(**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʣʝʣʝʡ 5 (168 ʧ.ʥ.) ï 16 (212 ʧ.ʥ.), ʚ ʪʦʤ ʯʠʩʣʝ 

ñʧʨʦʤʝʞʫʪʦʯʥʳʭò ʘʣʣʝʣʝʡ 6.3, 7.3, 8.3, 9.1, 9.3, 10.1, 10.2, 10.3, 11.1, 11.3, 12.1. 

 

ʄʠʢʨʦʩʘʪʝʣʣʠʪ CSF1PO ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʣʦʢʫʩʦʚ (ñcore lociò) ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

ʉʐɸ (Combined DNA Index System, CODIS, 13 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ).  

ʄʠʢʨʦʩʘʪʝʣʣʠʪ CSF1PO ʨʘʩʧʦʣʦʞʝʥ ʚ ʠʥʪʨʦʥʝ 6 ʧʨʦʪʦʦʥʢʦʛʝʥʘ c-fms, ʢʦʜʠʨʫʶʱʝʛʦ ʙʝʣʦʢ ʨʝʮʝʧʪʦʨʘ 

ʦʜʥʦʛʦ ʠʟ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ (ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ-1, csf-1, Colony Stimulating Factor-1 Proto-

Oncogene). ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʚ ʵʪʦʤ ʣʦʢʫʩʝ ʩʦʩʪʘʚʣʷʝʪ 0,16%. 

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʥʝʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʜʝʣʝʥʠʷ ʚ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʠʭ ʇɸɻ ʚʦʟʤʦʞʥʦ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʣʣʝʣʝʡ ʣʦʢʫʩʘ CSF1PO ʬʨʘʛʤʝʥʪʘʤ ɼʅʂ ʚ 

ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʝè (çʩʜʚʠʛè ʧʦʣʦʩ). ʕʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʢʨʠʪʠʯʥʳʤ ʜʣʷ ʫʚʝʨʝʥʥʦʛʦ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʘʢʦʛʦ çʩʜʚʠʛʘè ʩʣʦʞʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ. ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘ ʢʘʞʜʦʤ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʝʤ ʇɸɻ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ ʦʜʥʫ 

ʜʦʨʦʞʢʫ ʥʘʥʦʩʠʪʴ ʦʙʨʘʟʝʮ ʢʦʥʪʨʦʣʴʥʦʡ ɼʅʂ ʩ ʠʟʚʝʩʪʥʳʤ ʛʝʥʦʪʠʧʦʤ ʧʦ ʣʦʢʫʩʫ CSF1PO ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʝʥʘʪʫʨʠʨʫʶʱʠʝ ʇɸɻ. 
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ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʠʣʠ 

ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

X14720 21-APR-1993 12 ʧʦʚʪʦʨʦʚ: (AGAT)12 ʠʣʠ (ATCT)12 196 

U63963 12-APR-1997 12 ʧʦʚʪʦʨʦʚ: (AGAT)12 ʠʣʠ (ATCT)12 196 

X14720: ñHuman c-fms proto-oncogene for CSF-1 receptor geneò. ʋʩʪʘʨʝʣʘ, ʟʘʤʝʥʝʥʘ ʥʘ U63963. 

U63963: ñHuman CSF-1 receptor (FMS) gene, complete cds, and (SMF) gene, partial cdsò. 

 

ʉʩʳʣʢʠ: 

 Allor C., Einum D.D., Scarpetta M. (2005) Identification and characterization of variant alleles at CODIS STR 

loci. ï J. Forensic Sci., 50 (5), 1128-1133. PMID: 16225220. 

 Hammond H.A., Jin L., Zhong Y., Caskey C.T., Chakraborty R. (1994) Evaluation of 13 short tandem repeat 

loci for use in personal identification application. ï Am. J. Hum. Genet., 55, 175-189. 

 Orekhov V.A., Shaikhaev G.O., Aghajanyan A.V., Zakharenko M.V., Snigiryova G.P. (2009) Effect of low-

dose radiation on mutation rates of STR loci commonly used in forensic casework. ï 23rd International Society 

of Forensic Genetics World Congress, Buenos Aires, Argentina, September 14-18, 2009. 

 Zhivotovsky L.A., Malyarchuk B.A., Derenko M.V., Wozniak M., Grzybowski T. (2009) Developing STR 

databases on structured populations: the native South Siberian population versus the Russian population. ï 

Forensic Sci. Int. Genet., 3 (4), e111-116, PMID: 19647694. 

 

 
 

ʈʠʩʫʥʦʢ ʢ ʚʦʧʨʦʩʫ ʦ ʛʝʥʦʪʠʧʝ ʨʝʬʝʨʝʥʪʥʦʡ ɼʅʂ 9948 ʧʦ ʣʦʢʫʩʫ CSF1PO (ʩʤ. ʨʘʟʜʝʣ çʈʝʬʝʨʝʥʪʥʳʝ 

ʛʝʥʦʪʠʧʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ɼʅʂè ʠ ʧʦʷʩʥʝʥʠʝ ʥʠʞʝ). ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʨʠʩʫʥʦʢ ʦʜʥʦʟʥʘʯʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʝʥʦʪʠʧʝ 10/11. ʈʝʟʫʣʴʪʘʪ ʧʦʣʫʯʝʥ ʥʘ ʥʘʙʦʨʝ COrDIS-18 (ʆʆʆ çɻʦʨʜʠʟè, ʈʦʩʩʠʷ), 

ʧʝʨʩʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʘ. ʆʜʥʘʢʦ ʚ ʦʪʜʝʣʴʥʳʭ ʈʫʢʦʚʦʜʩʪʚʘʭ "Promega Corporation" (ʉʐɸ) 

ʛʝʥʦʪʠʧ ʧʦ ʵʪʦʤʫ ʣʦʢʫʩʫ (ʙʳʣ) ʫʢʘʟʘʥ ʢʘʢ ʪʨʸʭ-ʘʣʣʝʣʴʥʳʡ, 10/11/12, ʧʨʠ ʵʪʦʤ ʜʣʷ ʘʣʣʝʣʷ 12 ʦʛʦʚʦʨʝʥʦ, ʯʪʦ 

ʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʩʣʘʙʳʡ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ.  

ɺ ʦʧʠʩʘʥʠʠ ʢ Standard Reference Material 2391b ( www.origene.com/assets/documents/Other/2391b.pdf ) 

ʩʧʝʮʠʘʣʴʥʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʝʫʩʪʦʡʯʠʚʘʷ ʜʝʪʝʢʮʠʷ ʘʣʣʝʣʷ ˉ12 ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʦʙʫʩʣʦʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʵʪʦʡ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ (ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʢʣʝʪʦʯʥʳʭ ʜʝʣʝʥʠʡ). 

 

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=30238
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=1915975
http://www.origene.com/assets/documents/Other/2391b.pdf
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D7S820 

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʇʝʨʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 30 ʮʠʢʣʦʚ ʇʦʩʣʝʜʥʠʡ ʩʠʥʪʝʟ ʮʝʧʠ 

96
ʦ
C, 2 ʤʠʥ 

94
ʦ
C, 20 ʩʝʢ 

58
ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 5 ʤʠʥ 

 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ çʣʝʩʪʥʠʮʘè, ʢʦʪʦʨʘʷ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

ʥʠʞʝ (ʬʨʘʛʤʝʥʪ ʦʢʨʘʰʝʥʥʦʛʦ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʝʛʦ ʇɸɻ ï 10%, 19:1). 

 

 
 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʤʝʨʝ ʨʘʟʤʝʨʦʤ 20ʭ20 ʩʤ (VE-

20, çʍʝʣʠʢʦʥè, ʈʦʩʩʠʷ) ʩ ʙʫʬʝʨʦʤ 1ʍ ʊɹɽ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 500 ɺ ʚ ʪʝʯʝʥʠʝ 

2 ʯ 30 ʤʠʥ. 

ɺʠʜʝʦʟʘʭʚʘʪ ʠʟʦʙʨʘʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʬʦʨʤʘʪʝ ʩ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤʠ 

ʣʠʥʠʷʤʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʚʦʧʨʦʩʦʚ ʦ çʧʦʜʨʠʩʦʚʢʝè. 

 

ɼʦʨʦʞʢʘ 3 ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʘʣʣʝʣʴʥʘʷ çʣʝʩʪʥʠʮʘè ʥʘ ʣʦʢʫʩ D7S820, 

ʚʢʣʶʯʘʶʱʘʷ ʩʝʤʴ ʘʣʣʝʣʝʡ: 8, 9, 10, 11, 12, 13, 14.  

 

ɺʥʠʤʘʥʠʝ! ʉ 2012 ʛ. ʥʘʙʦʨʳ ʥʘ ʣʦʢʫʩ D7S820 ʫʢʦʤʧʣʝʢʪʦʚʳʚʘʶʪʩʷ 

ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʝʡè, ʩʦʜʝʨʞʘʱʝʡ ʚʦʩʝʤʴ ʘʣʣʝʣʝʡ: 7, 8, 9, 10, 11, 12, 13, 

14. ʕʪʠ ʘʣʣʝʣʠ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

 

ɼʦʨʦʞʢʘ 1 ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʇʎʈ, ɼʅʂ 9947A (ʛʝʥʦʪʠʧ 10/11). 

ɼʦʨʦʞʢʘ 6 ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʇʎʈ. 

 

ɼʦʨʦʞʢʠ 2, 4 ʠ 5 ï ʧʨʠʤʝʨ ʩʝʤʝʡʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʸʭ ʯʝʣʦʚʝʢ. ɻʝʥʦʪʠʧʳ 

10/13, 11/12 ʠ 8/12 ʜʣʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʪʮʘ, ʨʝʙʸʥʢʘ ʠ ʤʘʪʝʨʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʩʧʦʨʥʦʤ ʩʣʫʯʘʝ ʦʪʮʦʚʩʪʚʦ ʧʦ ʣʦʢʫʩʫ D7S820 

ʠʩʢʣʶʯʘʝʪʩʷ: ʚʳʷʚʣʝʥʳ ʥʝʩʦʚʧʘʜʘʶʱʠʝ ʘʣʣʝʣʠ ʤʝʞʜʫ ʨʝʙʸʥʢʦʤ (11 ʠ 12) 

ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʦʪʮʦʤ (10 ʠ 13). 

 

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ D7S820 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*) 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (**)  

6 124 0 0,001 

7 128 0,01213 0,013 

8 132 0,17116 0,172 

9 136 0,15094 0,152 

10 140 0,28302 0,284 

11 144 0,21159 0,213 

12 148 0,14420 0,145 

13 152 0,02561 0,027 

14 156 0,00135 0,003 

15 160 0 0,001 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʠ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ. 

(*) ʧʦ ʜʘʥʥʳʤ Zhivotovsky et al., 2009; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 371 ʥʝʨʦʜʩʪʚʝʥʥʳʡ ʯʝʣʦʚʝʢ. 

(**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʣʝʣʝʡ 5 (120 ʧ.ʥ.) ï 16 (164 ʧ.ʥ.), ʚ ʪʦʤ ʯʠʩʣʝ 

ñʧʨʦʤʝʞʫʪʦʯʥʳʭò ʘʣʣʝʣʝʡ 5.2, 6.2, 6.3, 7.1, 7.3, 8.1, 8.2, 8.3, 9.1, 9.2, 9.3, 10.1, 10.3, 11.1, 11.3, 12.1, 12.2, 12.3, 

13.1, 14.1. 
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ʄʠʢʨʦʩʘʪʝʣʣʠʪ D7S820 ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʣʦʢʫʩʦʚ (ñcore lociò) ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

ʉʐɸ (Combined DNA Index System, CODIS, 13 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ). ɼʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʤʘʨʢʸʨʘ ï 

UniSTS:74895. ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʚ ʵʪʦʤ ʣʦʢʫʩʝ ʩʦʩʪʘʚʣʷʝʪ 0,10%. 

 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʣʦʢʫʩʫ D7S820 ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʜʠʩʙʘʣʘʥʩ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʤʝʞʜʫ ʜʚʫʤʷ 

ʘʣʣʝʣʷʤʠ. ʊʦ ʝʩʪʴ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʦʙʨʘʟʮʝ ʥʘ ʇɸɻ ʦʜʠʥ ʠʟ ʘʣʣʝʣʝʡ ʚʳʛʣʷʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦ çʷʨʯʝè ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤ ʘʣʣʝʣʝʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʝʥʦʪʠʧ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʷʚʣʷʝʪʩʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʤ ʧʦ 

ʜʚʫʤ ʚʳʷʚʣʷʝʤʳʤ ʘʣʣʝʣʷʤ.  

ʇʨʠʯʠʥʦʡ ʪʘʢʦʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ ʦʜʥʦʛʦ ʠʟ ʘʣʣʝʣʝʡ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʡʤʝʨʦʚ. ʂʦʤʧʝʥʩʠʨʫʶʱʠʝ ʧʨʘʡʤʝʨʳ 

ʚ ʥʘʙʦʨʘʭ ʥʘ ʣʦʢʫʩ D7S820 ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

 

ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʠʣʠ 

ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

NT_007933.15 10-JUN-2009 13 ʧʦʚʪʦʨʦʚ: (TCTA)13 ʠʣʠ (GATA)13 152 

NT_007933.15: ñHomo sapiens chromosome 7 genomic contig, GRCh37 reference primary assemblyò. ʆʙʣʘʩʪʴ 

ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʟʠʮʠʷʤ 21,822,383-21,822,434. 

ʉʩʳʣʢʠ: 

 Allor C., Einum D.D., Scarpetta M. (2005) Identification and characterization of variant alleles at CODIS STR 

loci. ï J. Forensic Sci., 50 (5), 1128-1133. PMID: 16225220. 

 Jin L., Underhill P.A., Buoncristiani M., Robertson J.M. (1997) Defining microsatellite alleles by genotyping 

global indigenous human populations and non-human primates. ï J. Forensic Sci., 42 (3), 496-499. PMID: 

9144938. 

 Zhivotovsky L.A., Malyarchuk B.A., Derenko M.V., Wozniak M., Grzybowski T. (2009) Developing STR 

databases on structured populations: the native South Siberian population versus the Russian population. ï 

Forensic Sci. Int. Genet., 3 (4), e111-116, PMID: 19647694. 

http://www.ncbi.nlm.nih.gov/genome/sts/sts.cgi?uid=74895
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=224514692
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LPL  

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʇʝʨʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ ʇʝʨʚʳʝ 10 ʮʠʢʣʦʚ ʇʦʩʣʝʜʫʶʱʠʝ 20 ʮʠʢʣʦʚ 
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C, 2 ʤʠʥ 

94
ʦ
C, 30 ʩʝʢ 

60
ʦ
C, 30 ʩʝʢ 

70
ʦ
C, 30 ʩʝʢ 

90
ʦ
C, 30 ʩʝʢ 

60
ʦ
C, 30 ʩʝʢ 

70
ʦ
C, 30 ʩʝʢ 

 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ çʣʝʩʪʥʠʮʘè, ʢʦʪʦʨʘʷ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

ʥʠʞʝ (ʬʨʘʛʤʝʥʪ ʦʢʨʘʰʝʥʥʦʛʦ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʝʛʦ ʇɸɻ ï 10%, 19:1).  

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʤʝʨʝ ʨʘʟʤʝʨʦʤ 20ʭ20 ʩʤ (VE-20, çʍʝʣʠʢʦʥè, ʈʦʩʩʠʷ) ʩ ʙʫʬʝʨʦʤ 

1ʍ ʊɹɽ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 400 ɺ ʚ ʪʝʯʝʥʠʝ 3 ʯ 20 ʤʠʥ. 

ɺʠʜʝʦʟʘʭʚʘʪ ʠʟʦʙʨʘʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʬʦʨʤʘʪʝ ʩ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤʠ ʣʠʥʠʷʤʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʦʟʤʦʞʥʳʭ 

ʚʦʧʨʦʩʦʚ ʦ çʧʦʜʨʠʩʦʚʢʝè. 

 

 

ɼʦʨʦʞʢʘ 3 ï ʘʣʣʝʣʴʥʘʷ ñʣʝʩʪʥʠʮʘò ʥʘ ʣʦʢʫʩ LPL, ʚʢʣʶʯʘʶʱʘʷ 

7 ʘʣʣʝʣʝʡ: 7, 9, 10, 11, 12, 13, 14. ʕʪʠ ʘʣʣʝʣʠ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ 

ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. ʇʦʜʯʝʨʢʥʫʪʳ ʘʣʣʝʣʠ, ʚʠʟʫʘʣʴʥʦ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʝ. 

ɼʦʨʦʞʢʘ 1 ï ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʥʝʣʦʢʫʩʥʦʛʦ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ pBlueScript DNA*MspI ʨʘʟʤʝʨʦʤ 157, 147 ʠ 110 ʧ.ʥ. 

ɼʦʨʦʞʢʘ 2 ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʇʎʈ, ɼʅʂ ʂ562 (ʛʝʥʦʪʠʧ 10/12). 

ɼʦʨʦʞʢʘ 4 ï ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ ɼʅʂ (ʛʝʥʦʪʠʧ 10/10). 

ɼʦʨʦʞʢʘ 5 ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʇʎʈ. 

 

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ LPL 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*)  

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (**)  

7 105 0,0014 0,003 

8 109 0 0,001 

9 113 0,0476 0,049 

10 117 0,4678 0,468 

11 121 0,2297 0,231 

12 125 0,2255 0,226 

13 129 0,0280 0,029 

14 133 0 0,001 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʠ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ. 

(*) ʧʦ ʜʘʥʥʳʤ ʂʦʨʥʠʝʥʢʦ ʠ ʜʨ., 2002; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 442 ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʯʝʣʦʚʝʢʘ. 

(**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʣʝʣʝʡ 7 (105 ʧ.ʥ.) ï 16 (141 ʧ.ʥ.). ʋ ʝʚʨʦʧʝʦʠʜʦʚ ʥʝ 

ʦʙʥʘʨʫʞʝʥʳ ʘʣʣʝʣʠ 15 ʠ 16, ʘ ʘʣʣʝʣʠ 7, 8 ʠ 14 ʜʣʷ ʥʠʭ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʠʤʠ.  

ʄʠʢʨʦʩʘʪʝʣʣʠʪ LPL  ʥʝ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʣʦʢʫʩʦʚ (ñcore lociò) ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

ʀʥʪʝʨʧʦʣʘ (7 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ʘ ʪʘʢʞʝ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʉʐɸ (Combined DNA Index 

System, CODIS, 13 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ɽʚʨʦʩʦʶʟʘ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (National Criminal Intelligence DNA 

Database, NCIDD, 11 ʣʦʢʫʩʦʚ), ɻʝʨʤʘʥʠʠ (German DNA profiling group, GEDNAP, 9 ʣʦʢʫʩʦʚ).  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦʪ ʤʘʨʢʸʨ ʚʢʣʶʯʸʥ ʚ ʩʦʩʪʘʚ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ "Promega 

Corporation" (ʉʐɸ). ʄʠʢʨʦʩʘʪʝʣʣʠʪ LPL ʨʘʩʧʦʣʦʞʝʥ ʚ ʠʥʪʨʦʥʝ 6 ʛʝʥʘ ʣʠʧʦʧʨʦʪʝʠʥ-ʣʠʧʘʟʳ (lipoprotein 

lipase gene). ɼʨʫʛʠʝ ʥʘʟʚʘʥʠ ̫ʵʪʦʛʦ ʤʘʨʢʸʨʘ ï LIPOL, HUMLIPOL. ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʚ ʵʪʦʤ ʣʦʢʫʩʝ 

ʩʦʩʪʘʚʣʷʝʪ <1,0% (ʜʘʥʥʳʝ ʧʦ ʤʫʪʘʮʠʷʤ ʤʘʣʦʯʠʩʣʝʥʥʳ). 
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ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʠʣʠ 

ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

D83550 14-APR-2000 8 ʧʦʚʪʦʨʦʚ: (TTTA)8 ʠʣʠ (AAAT)8 109 

D83550: ñHuman DNA for lipoprotein lipase, intron 6ò. 

 

ʉʩʳʣʢʠ: 

 Takagi A., Mori A., Ikeda Y., Yamamoto A. (1996) Identification of two new alleles at the lipoprotein lipase 

(LPL) short tandem repeat (STR) locus results in seven polymorphic alleles in the Japanese population: allele 

frequency data in comparison with Caucasian populations. ï Mol. Cell. Probes, 10 (3), 227-228. 

 Zuliani G., Hobbs H.H. (1990) Tetranucleotide repeat polymorphism in the LPL gene. ï Nucleic Acids Res., 

18, 4958.  

 ʂʦʨʥʠʝʥʢʦ ʀ.ɺ., ɿʝʤʩʢʦʚʘ ɽ.ʖ., ʌʨʦʣʦʚʘ ʉ.ɸ., ʗʢʫʰʝʚ ɺ.ɺ., ʀʚʘʥʦʚ ʇ.ʃ. (2002) ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʘʣʣʝʣʴʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ 

ʪʝʪʨʘʥʫʢʣʝʦʪʠʜʥʳʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ LPL, vWA ʠ TH01 ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ï ʉʫʜʝʙʥʦ-

ʤʝʜʠʮʠʥʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, 45 (5), 12-14. 

 

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=1695684
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D10S1248 

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʇʝʨʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 30 ʮʠʢʣʦʚ ʇʦʩʣʝʜʥʠʡ ʩʠʥʪʝʟ ʮʝʧʠ 

96
ʦ
C, 2 ʤʠʥ 

94
ʦ
C, 20 ʩʝʢ 

58
ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 5 ʤʠʥ 

 

 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ çʣʝʩʪʥʠʮʘè, ʢʦʪʦʨʘʷ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

ʥʠʞʝ (ʬʨʘʛʤʝʥʪ ʦʢʨʘʰʝʥʥʦʛʦ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʝʛʦ ʇɸɻ ï 10%, 19:1). 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʤʝʨʝ ʨʘʟʤʝʨʦʤ 20ʭ20 ʩʤ (VE-20, çʍʝʣʠʢʦʥè, ʈʦʩʩʠʷ) ʩ ʙʫʬʝʨʦʤ 

1ʍ ʊɹɽ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 600 ɺ ʚ ʪʝʯʝʥʠʝ 3 ʯʘʩʦʚ. 

 

 
 

ɼʦʨʦʞʢʘ 3 ï ʘʣʣʝʣʴʥʘʷ ñʣʝʩʪʥʠʮʘò ʥʘ ʣʦʢʫʩ D10S1248, ʚʢʣʶʯʘʶʱʘʷ  

9 ʘʣʣʝʣʝʡ: 9, 11, 12, 13, 14, 15, 16, 17, 18. ʕʪʠ ʘʣʣʝʣʠ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ 

ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

 

ɼʦʨʦʞʢʠ 1, 2, 4 ï ʩʝʤʝʡʥʳʡ ʘʥʘʣʠʟ (ʠʩʢʣʶʯʝʥʠʝ ʦʪʮʦʚʩʪʚʘ). 

ɼʦʨʦʞʢʘ 1 ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʦʪʝʮ, ʛʝʥʦʪʠʧ 12/14. 

ɼʦʨʦʞʢʘ 2 ï ʨʝʙʸʥʦʢ, ʛʝʥʦʪʠʧ 14/16. 

ɼʦʨʦʞʢʘ 4 ï ʤʘʪʴ ʨʝʙʸʥʢʘ, ʛʝʥʦʪʠʧ 14/14. 

 

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ D10S1248 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*) 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (**)  

8 82 0,000000 0,001 

9 86 0,000000 0,001 

10 90 0,000000 0,001 

11 94 0,003418 0,004 

12 98 0,022063 0,022 

13 102 0,239901 0,240 

14 106 0,326911 0,327 

15 110 0,223120 0,223 

16 114 0,146053 0,146 

17 118 0,036047 0,036 

18 122 0,002175 0,002 

19 126 0,000311 0,001 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʫʪʦʯʥʸʥʥʘ  ̫ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʠ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ 

ʧʦʚʪʦʨʦʚ. 

(*) ʧʦ ʜʘʥʥʳʤ Zavarin et al., 2019; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 1 609 ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʯʝʣʦʚʝʢ. 

(**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ (Coble & Butler, 2005) ʜʣʷ ʵʪʦʛʦ ʣʦʢʫʩʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʝʧʨʘʚʠʣʴʥʘʷ ʥʫʤʝʨʘʮʠʷ 

ʘʣʣʝʣʝʡ, ʢʦʪʦʨʘʷ ʩ ʧʦʜʘʯʠ Lederer & Braunschweiger, 2007 ʙʳʣʘ ʫʪʦʯʥʝʥʘ: ʧʨʦʠʟʦʰʣʦ ʫʤʝʥʴʰʝʥʠʝ ʥʘ ʦʜʠʥ 

ʯʠʩʣʘ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʚ ʢʘʞʜʦʤ ʘʣʣʝʣʝ (Butler & Coble, 2007). 

 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʣʝʣʝʡ 8 (82 ʧ.ʥ.) ï 19 (126 ʧ.ʥ.). 

ʄʠʢʨʦʩʘʪʝʣʣʠʪ D10S1248 ʚʭʦʜʠʪ ʚ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʣʦʢʫʩʦʚ (ñcore lociò) ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʘʟ 

ʜʘʥʥʳʭ ɽʚʨʦʩʦʶʟʘ (Extended European Standard Set, ESS, 12 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ) ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ.  

 

ɼʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʤʘʨʢʸʨʘ ï CHLC.GGAA23C05. 
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ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʠʣʠ 

ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

AL391869 13-DEC-2012 13 ʧʦʚʪʦʨʦʚ: (GGAA)13 102 

AL391869: ñHuman DNA sequence from clone RP11-168C9 on chromosome 10, complete sequenceò, ʧʦʟʠʮʠʠ 

ʧʦʚʪʦʨʦʚ 136799-136850. 

 

ʉʩʳʣʢʠ: 

 Butler J.M., Coble M.D. (2007) Authors' Response to Letter to Editor [regarding nomenclature for new 

miniSTR locus D10S1248]. ï J. Forensic Sci., 52 (2), 494. 

 Coble M.D., Butler J.M. (2005) Characterization of new miniSTR loci to aid analysis of degraded DNA. ï J. 

Forensic Sci., 50 (1), 43-53. 

 Lederer T., Braunschweiger G. (2007) Commentary on: M.D. Coble, J.M. Butler, Characterization of new 

miniSTR loci to aid analysis of degraded DNA. J. Forensic Sci. 50 (2005) 43ï53. ï J. Forensic Sci., 52 (2) 493. 

 Zavarin V., Ilina V., Krassotkin Y., Makarova T., Sutiagina D., Semikhodskii A. (2019) Evaluation of 

sensitivity and specificity of sibship determination in the Caucasian population of the Russian Federation using 

the 23 STR loci VeriFiler panel. ï Forensic Science International: Genetics Supplement Series, 7 (1), 56-58. 

https://doi.org/10.1016/j.fsigss.2019.09.023. 

 

 

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nuccore&val=21540027
https://doi.org/10.1016/j.fsigss.2019.09.023
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TH01 

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʇʝʨʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 30 ʮʠʢʣʦʚ ʇʦʩʣʝʜʥʠʡ ʩʠʥʪʝʟ ʮʝʧʠ 

96
ʦ
C, 2 ʤʠʥ 

94
ʦ
C, 20 ʩʝʢ 

58
ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 5 ʤʠʥ 

 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ çʣʝʩʪʥʠʮʘè, ʢʦʪʦʨʘʷ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

ʥʠʞʝ (ʬʨʘʛʤʝʥʪ ʦʢʨʘʰʝʥʥʦʛʦ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʝʛʦ ʇɸɻ ï 10%, 19:1). 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʤʝʨʝ ʨʘʟʤʝʨʦʤ 20ʭ20 ʩʤ (VE-20, çʍʝʣʠʢʦʥè, ʈʦʩʩʠʷ) ʩ ʙʫʬʝʨʦʤ 

1ʍ ʊɹɽ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 600 ɺ ʚ ʪʝʯʝʥʠʝ 3 ʯʘʩʦʚ. 

 

 
 

ɼʦʨʦʞʢʠ 1 ʠ 4 ï ʘʣʣʝʣʴʥʘʷ ñʣʝʩʪʥʠʮʘò ʥʘ ʣʦʢʫʩ TH01, 

ʚʢʣʶʯʘʶʱʘʷ 7 ʘʣʣʝʣʝʡ: 5, 6, 7, 8, 9, 10, 11. ʕʪʠ ʘʣʣʝʣʠ ʪʘʢʞʝ 

ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

 

ɼʦʨʦʞʢʠ 2, 3, 5 ï ʩʝʤʝʡʥʳʡ ʘʥʘʣʠʟ (ʠʩʢʣʶʯʝʥʠʝ ʦʪʮʦʚʩʪʚʘ). 

ɼʦʨʦʞʢʘ 2 ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʦʪʝʮ, ʛʝʥʦʪʠʧ 6/9. 

ɼʦʨʦʞʢʘ 2 ï ʨʝʙʸʥʦʢ, ʛʝʥʦʪʠʧ 6/7. 

ɼʦʨʦʞʢʘ 4 ï ʤʘʪʴ ʨʝʙʸʥʢʘ, ʛʝʥʦʪʠʧ 6/9.3. 

 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʥʘ ʫʚʝʨʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚʝʩʴʤʘ ʨʝʜʢʦʛʦ 

ʜʣʷ ʝʚʨʦʧʝʦʠʜʦʚ ʘʣʣʝʣʷ 10 (ʦʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè) ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʛʦ ʜʣʷ ʝʚʨʦʧʝʦʠʜʦʚ 

ʘʣʣʝʣʷ 9.3 (ʦʥ ʢʦʨʦʯʝ ʘʣʣʝʣʷ 10 ʚʩʝʛʦ ʥʘ 1 ʧ.ʥ.). 

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ TH01 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*) 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (**)  

4 124 0 0,001 

5 128 0 0,001 

6 132 0,22237 0,223 

7 136 0,13342 0,135 

8 140 0,09434 0,096 

9 144 0,23046 0,231 

9.3 147 0,31402 0,315 

10 148 0,00404 0,005 

10.3 151 0,00135 0,003 

11 152 0 0,001 

    

13.3 163 0 0,001 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʠ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ.  

(*) ʧʦ ʜʘʥʥʳʤ Zhivotovsky et al., 2009; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 371 ʥʝʨʦʜʩʪʚʝʥʥʳʡ ʯʝʣʦʚʝʢ. 

 (**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʣʝʣʝʡ 3 (120 ʧ.ʥ.) ï 14 (164 ʧ.ʥ.), ʚ ʪʦʤ ʯʠʩʣʝ 

çʧʨʦʤʝʞʫʪʦʯʥʳʭè ʘʣʣʝʣʝʡ 5.3, 6.1, 6.3, 7.1, 7.3, 8.3, 9.1, 9.3, 10.3, 13.3.  

 

ʄʠʢʨʦʩʘʪʝʣʣʠʪ TH01 ʨʘʩʧʦʣʦʞʝʥ ʚ ʠʥʪʨʦʥʝ 1 ʛʝʥʘ ʪʠʨʦʟʠʥ-ʛʠʜʨʦʢʩʠʣʘʟʳ (Tyrosine Hydroxylase). 

ʋʩʪʘʨʝʣʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʤʘʨʢʸʨʘ ï TC11. ʄʠʢʨʦʩʘʪʝʣʣʠʪ TH01 ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʣʦʢʫʩʦʚ (ñcore 

lociò) ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʀʥʪʝʨʧʦʣʘ (7 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ʘ ʪʘʢʞʝ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʘʟʘʭ 

ʜʘʥʥʳʭ ʉʐɸ (Combined DNA Index System, CODIS, 13 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ɽʚʨʦʩʦʶʟʘ (Extended European 

Standard Set, ESS, 12 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (UK Core Loci, 10 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), 

ɻʝʨʤʘʥʠʠ (German Core Loci, 8 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ).  
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ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʚ ʵʪʦʤ ʣʦʢʫʩʝ ʩʦʩʪʘʚʣʷʝʪ 0,01%. 

 

ʉʩʳʣʢʠ: 

 Allor C., Einum D.D., Scarpetta M. (2005) Identification and characterization of variant alleles at CODIS STR 

loci. ï J. Forensic Sci., 50 (5), 1128-1133. PMID: 16225220. 

 Edwards A., Civitello A., Hammond H.A., Caskey C.T. (1991) DNA typing and genetic mapping with trimeric 

and tetrameric tandem repeats. ï Am. J. Hum. Genet., 49, 746-756. 

 Polymeropoulos, M.H., Xiao, H., Rath, D.S. and Merril, C.R. (1991) Tetranucleotide repeat polymorphism at 

the human tyrosine hydroxylase gene (TH). ï Nucleic Acids Res., 19, 3753. 

 Zhivotovsky L.A., Malyarchuk B.A., Derenko M.V., Wozniak M., Grzybowski T. (2009) Developing STR 

databases on structured populations: the native South Siberian population versus the Russian population. ï 

Forensic Sci. Int. Genet., 3 (4), e111-116, PMID: 19647694. 

 

ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʠʣʠ 

ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

D00269 21-APR-2005 9 ʧʦʚʪʦʨʦʚ: (TCAT)9 ʠʣʠ (ATGA)9 144 

D00269: ñHomo sapiens gene for tyrosine hydroxylase, partial cdsò. 

 

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=D00269.2
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vWFII  

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʇʝʨʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 30 ʮʠʢʣʦʚ ʇʦʩʣʝʜʥʠʡ ʩʠʥʪʝʟ ʮʝʧʠ 
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ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 5 ʤʠʥ 

 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʚ ʇɸɻ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʘʣʣʝʣʴʥʘʷ çʣʝʩʪʥʠʮʘè. ɸʣʣʝʣʠ, 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè, ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

ɺ ʩʚʷʟʠ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ ʩʦʩʪʘʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè ʠʟʤʝʥʷʝʪʩʷ. ɸʢʪʫʘʣʴʥʘʷ 

ʚʝʨʩʠʷ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè ʥʘ ʣʦʢʫʩ vWFII (ʩ 01-2010) ʚʢʣʶʯʘʝʪ ʜʝʚʷʪʴ ʘʣʣʝʣʝʡ: 8, 9, 10, 11, 12, 13, 14, 

15, 16. ʐʘʛ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʘʣʣʝʣʷʤʠ ʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʝè ʩʦʩʪʘʚʣʷʝʪ 4 ʧ.ʥ. 

 

ʇʨʝʜʳʜʫʱʠʝ ʚʝʨʩʠʠ ʘʣʣʝʣʴʥʳʭ çʣʝʩʪʥʠʮè: 

 ʉʝʤʴ ʘʣʣʝʣʝʡ (9, 10, 11, 12, 13, 14, 15), ʜʦ 01-2010. 

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ vWFII  

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*) 

ʂʦʥʩʝʨʚʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʜʣʷ 

ʝʚʨʦʧʝʦʠʜʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ 

8 150 0 0,01 

9 154 0,082 0,013 0,11 

10 158 0,088 0,013 0,12 

11 162 0,392 0,023 0,44 

12 166 0,296 0,021 0,34 

13 170 0,069 0,012 0,09 

14 174 0,058 0,011 0,08 

15 178 0,015 0,006 0,03 

16 182 0 0,01 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ. ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ 

ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʣʝʣʝʡ 8 (150 ʧ.ʥ.) ï 16 (182 ʧ.ʥ.). 

(*) ʧʦ ʜʘʥʥʳʤ ɽʬʨʝʤʦʚ ʠ ʜʨ., 1998; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 226 ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʯʝʣʦʚʝʢ.  ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ. 

 

ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʠʣʠ 

ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

M25858 14-JAN-1995 12 ʧʦʚʪʦʨʦʚ: (TCTA)12 ʠʣʠ (TAGA)12 166 

M25858: ñHuman von Willebrand factor gene, exon 39, 40, 41 and 42, and Alu repetitive elementò. 

 

ʉʩʳʣʢʠ: 

 Ploos van Amstel H.K., Reitsma P.H. (1990) Tetranucleotide repeat polymorphism in the vWF gene. ï Nucleic 

Acids Research, 18, 4957. PMID: 2395671. 

 ɽʬʨʝʤʦʚ ʀ.ɸ., ɿʘʷʮ ʄ.ɺ., ʀʚʘʥʦʚ ʇ.ʃ. (1998) ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʪʝʪʨʘʥʫʢʣʝʦʪʠʜʥʳʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ HUMvWFII ʠ 

D6S366. ï ʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, 41 (2), 33-36. PMID: 9608260. 

 ʀʚʘʥʦʚ ʇ.ʃ., ɿʝʤʩʢʦʚʘ ɽ.ʖ., ʊʫʨʘʢʫʣʦʚ ʈ.ʀ., ɽʬʨʝʤʦʚ ʀ.ɸ. (2005) ʀʟʫʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʮʝʧʣʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʧʦʣʠʤʦʨʬʠʟʤʘ ʭʨʦʤʦʩʦʤʥʦʡ ɼʅʂ ʚ ʘʩʧʝʢʪʝ ʩʫʜʝʙʥʦ-ʵʢʩʧʝʨʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʶʱʠʭ ʩʠʩʪʝʤ CD4, vWA ʠ VWFII. ï ʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, 48 

(2), 29-34. PMID: 15881140. 

 ʏʠʩʪʷʢʦʚ ɼ.ɸ., ɽʬʨʝʤʦʚ ʀ.ɸ., ʆʜʠʥʦʢʦʚʘ ʆ.ʅ., ʅʦʩʠʢʦʚ ɺ.ɺ. (1996) ɸʥʘʣʠʟ ʘʣʣʝʣʴʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʜʚʫʭ ʪʝʪʨʘʥʫʢʣʝʦʪʠʜʥʳʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʚ ʜʚʫʭ ʛʦʨʦʜʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ ʈʦʩʩʠʠ. ï ʄʦʣʝʢʫʣʷʨʥʘʷ 

ʙʠʦʣʦʛʠʷ, 30 (6), 1274-1283. PMID: 9026718. 

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=340347
https://www.ncbi.nlm.nih.gov/pubmed/2395671
https://www.ncbi.nlm.nih.gov/pubmed/9608260
https://www.ncbi.nlm.nih.gov/pubmed/15881140
https://www.ncbi.nlm.nih.gov/pubmed/9026718
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PAH 

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʇʝʨʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 30 ʮʠʢʣʦʚ ʇʦʩʣʝʜʥʠʡ ʩʠʥʪʝʟ ʮʝʧʠ 
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ʦ
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ʦ
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ʦ
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ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ çʣʝʩʪʥʠʮʘè, ʚʢʣʶʯʘʶʱʘʷ ʚʦʩʝʤʴ ʘʣʣʝʣʝʡ: 1, 2, 

3, 4, 5, 6, 7, 8. ʕʪʠ ʘʣʣʝʣʠ ʪʘʢʞʝ ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ PAH 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*) 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (**)  

<1 <228 0 0,003 

1 228 0,013 0,006 0,016 

2 232 0,040 0,010 0,043 

3 236 0,110 0,016 0,112 

4 240 0,257 0,023 0,259 

5 244 0,350 0,025 0,352 

6 248 0,184 0,020 0,186 

7 252 0,037 0,010 0,040 

8 256 0,008 0,005 0,011 

9 260 0 0,003 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʥʝ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʠ ʧʨʠʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ 

ʥʦʤʝʥʢʣʘʪʫʨʝ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʚ ʨʘʙʦʪʝ ʆʜʠʥʦʢʦʚʘ ʠ ʜʨ., 1999.  

ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʳʷʚʣʝʥʳ ʨʘʟʥʦʯʪʝʥʠʷ ʧʨʠ ʦʙʦʟʥʘʯʝʥʠʠ ʘʣʣʝʣʝʡ ʣʦʢʫʩʘ PAH. ʕʪʦ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʥʘʙʦʨʦʚ. ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʵʢʩʧʝʨʪʥʳʭ ʟʘʢʣʶʯʝʥʠʡ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʚʦʜʠʪʴ 

ʩʩʳʣʢʫ ʥʘ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʦʨʷʜʦʢ ʥʫʤʝʨʘʮʠʠ ʘʣʣʝʣʝʡ! 

 

(*) ʧʦ ʜʘʥʥʳʤ ʆʜʠʥʦʢʦʚʦʡ ʠ ʜʨ., 1999; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 187 ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʯʝʣʦʚʝʢ.  ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ. 

(**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʣʝʣʝʡ ç-2è (216 ʧ.ʥ.), ç-1è (220 ʧ.ʥ.), 0 (224 ʧ.ʥ.) ï 9 

(260 ʧ.ʥ.). 

 

ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʠʣʠ 

ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

L10105 12-JUN-1993  234 

L10105: ñHuman phenylalanine hydroxylase (PAH) geneò. 

 

ʉʩʳʣʢʠ: 

 Goltsov A.A., Eisensmith R.C., Naughton E.R., Jin L., Chakraborty R., Woo S.L.C. (1993) A single 

polymorphic STR system in the human phenylalanine hydroxylase gene permits rapid prenatal diagnosis and 

carrier screening for phenylketonuria. ï Hum. Mol. Genet., 2, 577-581. 

 ʆʜʠʥʦʢʦʚʘ ʆ.ʅ., ɼʝʤʫʨʦʚ ʃ.ʄ., ʂʘʨʪʘʰʦʚʘ ʆ.ɻ., ɽʬʨʝʤʦʚ ʀ.ɸ., ʂʫʪʤʠʥ ɸ.ʀ., ʇʫʟʳʨʝʚ ɺ.ʇ. (1999) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ STR-ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ PAH ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʳʭ ʪʝʩʪ-ʩʠʩʪʝʤʘʭ. ï ɹʶʣʣʝʪʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ, 127 

(ʇʨʠʣʦʞʝʥʠʝ 1), 88ï91. 

 

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=292377
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ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʚ ʇɸɻ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʘʣʣʝʣʴʥʘʷ çʣʝʩʪʥʠʮʘè. ɸʣʣʝʣʠ, 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮèr, ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

 

ɺ ʩʚʷʟʠ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ ʩʦʩʪʘʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè ʠʟʤʝʥʷʝʪʩʷ.  

ɸʢʪʫʘʣʴʥʘʷ ʚʝʨʩʠʷ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè ʥʘ ʣʦʢʫʩ D13S317 (ʩ 10-2020) ʚʢʣʶʯʘʝʪ ʚʦʩʝʤʴ ʘʣʣʝʣʝʡ: 8, 9, 10, 

11, 12, 13, 14, 15.  

ʐʘʛ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʘʣʣʝʣʷʤʠ ʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʝè ʩʦʩʪʘʚʣʷʝʪ 4 ʧ.ʥ. 

 

ʇʨʝʜʳʜʫʱʠʝ ʚʝʨʩʠʠ ʘʣʣʝʣʴʥʳʭ çʣʝʩʪʥʠʮè: 

 ʉʝʤʴ ʘʣʣʝʣʝʡ (8, 9, 10, 11, 12, 13, 14), ʜʦ 10-2020. 

 

 

 

ʌʨʘʛʤʝʥʪ ʦʢʨʘʰʝʥʥʦʛʦ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʝʛʦ ʇɸɻ ï 10%, 19:1. 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʤʝʨʝ ʨʘʟʤʝʨʦʤ 20ʭ20 ʩʤ (VE-20, çʍʝʣʠʢʦʥè, ʈʦʩʩʠʷ) ʩ ʙʫʬʝʨʦʤ 

1ʍ ʊɹɽ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 500 ɺ ʚ ʪʝʯʝʥʠʝ 2 ʯ 30 ʤʠʥ. 

 

 
 

ɼʦʨʦʞʢʘ 4 ï ʘʣʣʝʣʴʥʘʷ ñʣʝʩʪʥʠʮʘò ʥʘ ʣʦʢʫʩ D13S317, 

ʚʢʣʶʯʘʶʱʘʷ ʩʝʤʴ ʘʣʣʝʣʝʡ: 8, 9, 10, 11, 12, 13, 14. 

 

ɼʦʨʦʞʢʠ 1-3: ʧʨʠʤʝʨ ʩʝʤʝʡʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʸʭ ʯʝʣʦʚʝʢ. ɻʝʥʦʪʠʧʳ 

8/11, 8/9 ʠ 9/11 ʜʣʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʪʮʘ, ʨʝʙʸʥʢʘ ʠ ʤʘʪʝʨʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ɼʦʨʦʞʢʠ 5 ʠ 6: ʧʨʠʤʝʨ ʩʝʤʝʡʥʦʛʦ ʘʥʘʣʠʟʘ ʜʚʫʭ ʯʝʣʦʚʝʢ. ɻʝʥʦʪʠʧʳ 

11/12 ʠ 12/13 ʜʣʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʪʮʘ ʠ ʨʝʙʸʥʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ɺ ʦʙʦʠʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʣʫʯʘʷʭ ʦʪʮʦʚʩʪʚʦ ʧʦ ʣʦʢʫʩʫ D13S317 ʥʝ 

ʠʩʢʣʶʯʘʝʪʩʷ (ʚʳʷʚʣʝʥʳ ʩʦʚʧʘʜʘʶʱʠʝ ʘʣʣʝʣʠ ʤʝʞʜʫ ʨʝʙʸʥʢʦʤ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʦʪʮʦʤ). 

 

 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʜʠʩʙʘʣʘʥʩ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʤʝʞʜʫ ʜʚʫʤʷ ʘʣʣʝʣʷʤʠ. ʊʦ ʝʩʪʴ ʚ 

ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʦʙʨʘʟʮʝ ʥʘ ʇɸɻ ʦʜʠʥ ʠʟ ʘʣʣʝʣʝʡ ʚʳʛʣʷʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦ çʷʨʯʝè ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤ 

ʘʣʣʝʣʝʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʝʥʦʪʠʧ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʷʚʣʷʝʪʩʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʤ ʧʦ ʵʪʠʤ ʜʚʫʤ ʚʳʷʚʣʷʝʤʳʤ 

ʘʣʣʝʣʷʤ.  

ʇʨʠʯʠʥʦʡ ʪʘʢʦʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ ʦʜʥʦʛʦ ʠʟ ʘʣʣʝʣʝʡ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʘʡʤʝʨʦʚ.  

ʂʦʤʧʝʥʩʠʨʫʶʱʠʝ ʧʨʘʡʤʝʨʳ ʚ ʥʘʙʦʨʘʭ ʊɸʇʆʊʀʃʀ ʥʘ ʣʦʢʫʩ D13S317 ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

 

ɺ ʦʙʣʘʩʪʠ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʣʦʢʘʣʠʟʦʚʘʥ ʪʦʯʝʯʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ rs9546005 (A/T), ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ 

ʥʘ ʩʪʨʫʢʪʫʨʝ ʧʦʩʣʝʜʥʝʛʦ ʧʦʚʪʦʨʘ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝ ʤʝʥʝʝ 20 ʘʣʣʝʣʝʡ: 5 (88 ʧ.ʥ.) ï 17 (136 ʧ.ʥ.), ʚ 

ʪʦʤ ʯʠʩʣʝ çʧʨʦʤʝʞʫʪʦʯʥʳʭè ʠ çʚʘʨʠʘʥʪʥʳʭè ʘʣʣʝʣʝʡ 7.1, 8.1, 10ô, 11.1, 11.3, 13.3, 14.3 (STRBase). 

http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?type=rs&rs=9546005
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ʄʠʢʨʦʩʘʪʝʣʣʠʪ D13S317 ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʣʦʢʫʩʦʚ (ñcore lociò) ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

ʉʐɸ (Combined DNA Index System, CODIS, 13 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ).  

ɼʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʤʘʨʢʨyʘ ï UniSTS:7734. ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʚ ʵʪʦʤ ʣʦʢʫʩʝ ʩʦʩʪʘʚʣʷʝʪ 

0,14% (STRBase).  

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ D13S317 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*) 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (**)  

5 88 0 0,001 

6 92 0 0,001 

7 96 0 0,001 

8 100 0,15499 0,156 

9 104 0,08760 0,089 

10 108 0,05795 0,059 

11 112 0,35175 0,353 

12 116 0,20081 0,202 

13 120 0,10108 0,102 

14 124 0,04313 0,044 

15 128 0,00270 0,004 

16 132 0 0,001 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʠ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ. 

(*) ʧʦ ʜʘʥʥʳʤ Zhivotovsky et al., 2009; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 371 ʥʝʨʦʜʩʪʚʝʥʥʳʡ ʯʝʣʦʚʝʢ. 

(**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

 

ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʠʣʠ 

ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

G09017 05-FEB-1997 13 ʧʦʚʪʦʨʦʚ: (TATC)13 ʠʣʠ (GATA)13 120 

NT_024524.14 28-OCT-2010 12 ʧʦʚʪʦʨʦʚ: (TATC)11 (AATC) ʠʣʠ 

(GATT) (GATA)11 
116 

G09017: ñhuman STS CHLC.GATA7G10.P6420 clone GATA7G10, sequence tagged siteò. 

NT_024524: ñHomo sapiens chromosome 13 genomic contig, GRCh37.p2 reference primary assemblyò. ʆʙʣʘʩʪʴ 

ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʟʠʮʠʷʤ 63,702,160 ï 63,702,234. 

 

ʉʩʳʣʢʠ: 

 Allor C., Einum D.D., Scarpetta M. (2005) Identification and characterization of variant alleles at CODIS STR 

loci. ï J. Forensic Sci., 50 (5), 1128-1133. PMID: 16225220. 

 Jin L., Underhill P.A., Buoncristiani M., Robertson J.M. (1997) Defining microsatellite alleles by genotyping 

global indigenous human populations and non-human primates. ï J. Forensic Sci., 42 (3), 496-499. PMID: 

9144938. 

 STRBase: https://strbase.nist.gov/str_D13S317.htm  

 Zhivotovsky L.A., Malyarchuk B.A., Derenko M.V., Wozniak M., Grzybowski T. (2009) Developing STR 

databases on structured populations: the native South Siberian population versus the Russian population. ï 

Forensic Sci. Int. Genet., 3 (4), e111-116, PMID: 19647694. 

 

  

http://www.ncbi.nlm.nih.gov/nuccore/939567
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=224514830
https://strbase.nist.gov/str_D13S317.htm
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D19S433 

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʇʝʨʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 30 ʮʠʢʣʦʚ ʇʦʩʣʝʜʥʠʡ ʩʠʥʪʝʟ ʮʝʧʠ 

96
ʦ
C, 2 ʤʠʥ 

94
ʦ
C, 20 ʩʝʢ 

58
ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 5 ʤʠʥ 

 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʚ ʇɸɻ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʘʣʣʝʣʴʥʘʷ çʣʝʩʪʥʠʮʘè. ɸʣʣʝʣʠ, 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè, ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

 

ɺ ʩʚʷʟʠ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ ʩʦʩʪʘʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè ʠʟʤʝʥʷʝʪʩʷ.  

ɸʢʪʫʘʣʴʥʘʷ ʚʝʨʩʠʷ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè ʥʘ ʣʦʢʫʩ D19S433 (ʩ 11-2020) ʚʢʣʶʯʘʝʪ 11 ʘʣʣʝʣʝʡ: 10, 12, 13, 

13.2, 14, 14.2, 15, 15.2, 16, 16.2, 18.2.  

ʐʘʛ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʘʣʣʝʣʷʤʠ ʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʝè ʩʦʩʪʘʚʣʷʝʪ 2 ʧ.ʥ. 

 

ʇʨʝʜrʜʫʱʠʝ ʚʝʨʩʠʠ ʘʣʣʝʣʴʥʳʭ çʣʝʩʪʥʠʮè: 

 ʥʝʪ. 

 

ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ D19S433 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*) 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (**)  

10 126 0 0,003 

11 130 0,00272 0,005 

12 134 0,07609 0,079 

12.2 136 0,00272 0,005 

13 138 0,21196 0,214 

13.2 140 0,01087 0,014 

14 142 0,37500 0,377 

14.2 144 0,03804 0,041 

15 146 0,15489 0,157 

15.2 148 0,04076 0,043 

16 150 0,04348 0,046 

16.2 152 0,02174 0,024 

17 154 0,00543 0,008 

17.2 156 0,00815 0,011 

18 158 0 0,003 

18.2 160 0,00815 0,011 

19 162 0 0,003 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʫʩʪʦʷʚʰʘʷʩʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʥʘʙʦʨʘʭ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʆʜʥʘʢʦ ʵʪʘ ʥʫʤʝʨʘʮʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʫʢʪʫʨʝ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ (ʧʦʷʩʥʝʥʠʷ ʚ 

ʪʝʢʩʪʝ). 

(*) ʧʦ ʜʘʥʥʳʤ Zhivotovsky et al., 2009; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 184 ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʯʝʣʦʚʝʢʘ. 

(**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

ʇʦʣʠʤʦʨʬʥʳʡ ʤʠʢʨʦʩʘʪʝʣʣʠʪ D19S433 ʚʧʝʨʚʳʝ ʙʳʣ ʦʧʠʩʘʥ ʚ 1997 ʛ. (Murray et al., submission 05-

FEB-1997, GenBank: G08036). ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʝʨʚʦʤ ʠʥʪʨʦʥʝ ʛʝʥʘ URI1 (URI1 prefoldin like chaperone, 

Gene ID: 8725). 

ʊʘʥʜʝʤʥʳʝ ʧʦʚʪʦʨʳ: 4 ʥʫʢʣʝʦʪʠʜʘ, ʢʦʤʧʣʝʢʩʥʳʝ: 5ô-[AAGG] (AAAG)[AAGG] (TAGG)[AAGG] n. 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʘʣʣʝʣʝʡ ʫʯʠʪʳʚʘʝʪ ʪʦʣʴʢʦ ʯʠʩʣʦ 

ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʤʦʪʠʚʘ [AAGG], ʪʦʛʜʘ ʢʘʢ ʚʥʫʪʨʠ ʵʪʦʡ ʦʙʣʘʩʪʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʪʝʪʨʘʥʫʢʣʝʦʪʠʜʥʳʭ ʤʦʪʠʚʘ: (AAAG) ʠ (TAGG), ʪʦ ʝʩʪʴ ʬʦʨʤʘʣʴʥʦ ʯʠʩʣʦ ʪʘʥʜʝʤʥʳʭ ʟʚʝʥʴʝʚ ʠʟ ʯʝʪʳʨʸʭ 

ʥʫʢʣʝʦʪʠʜʦʚ ʥʘ ʜʚʘ ʙʦʣʴʰʝ. 

 

https://www.ncbi.nlm.nih.gov/gene/8725
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ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝ ʤʝʥʝʝ 30 ʘʣʣʝʣʝʡ: 5.2 (108 ʧ.ʥ.) ï 20 (166 ʧ.ʥ.), 

ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠʭ çʧʨʦʤʝʞʫʪʦʯʥʳʭè ʘʣʣʝʣʝʡ 6.2, 11.1, 12.1, 12.2, 13.1, 13.2, 13.3, 14.1, 14.2, 

14.3, 15.2, 16.2, 17.2, 18.2, 19.2 (Czarnog·rska et al., 2009; STRBase). çʇʨʦʤʝʞʫʪʦʯʥʳʝè ʘʣʣʝʣʠ ʭ.2 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʜʝʣʝʮʠʠ ʜʚʫʭ ʦʩʥʦʚʘʥʠʡ (AG) ʧʝʨʝʜ ʙʣʦʢʦʤ ʧʦʚʪʦʨʦʚ (AAGG)n (Butler & Hill , 

2012; Heinrich et al., 2005). ʊʦʯʥʦ ʘʣʣʝʣʠ ʣʦʢʫʩʘ D19S433 ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʪʦʣʴʢʦ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ (Dell'Ariccia-Carmon et al., 2014). 

ɼʣ ̫ʧʦʧʫʣʷʮʠʠ ʈʌ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʪʨʠ ʘʣʣʝʣʷ (13, 14 ʠ 15), ʩ ʩʫʤʤʘʨʥʦʡ 

ʯʘʩʪʦʪʦʡ ʙʦʣʝʝ 70% (Zhivotovsky et al., 2009). ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ 

ʦʙʨʘʪʠʪʴ ʥʘ ʫʚʝʨʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚʝʩʴʤʘ ʨʝʜʢʠʭ ʜʣʷ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ çʧʨʦʤʝʞʫʪʦʯʥʳʭè ʘʣʣʝʣʝʡ 

12.2, 13.2, 14.2, 15.2 ʦʪ ʯʘʩʪʳʭ 13, 14 ʠ 15. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʢʨʦʩʘʪʝʣʣʠʪ D19S433 ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʣʦʢʫʩʦʚ (ñcore lociò) ʚ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʉʐɸ (Expanded U.S. Core Loci, required after January 1, 2017, 20 ʘʫʪʦʩʦʤʥʳʭ 

ʣʦʢʫʩʦʚ) ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (UK Core Loci, 10 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ çʜʦʧʦʣʥʠʪʝʣʴʥʳʤè 

ʣʦʢʫʩʦʤ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ɽʚʨʦʩʦʶʟʘ (Extended European Standard Set, ESS ï 12 ʦʩʥʦʚʥʳʭ ʠ 5 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʣʦʢʫʩʦʚ). 

 

ɼʨʫʛʠʝ ʥʘʟʚʘʥʠ ̫ʵʪʦʛʦ ʤʘʨʢʨyʘ ï UniSTS:33588, CHLC.GGAA2A03, rs35040318. 

ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʚ ʵʪʦʤ ʣʦʢʫʩʝ ʩʦʩʪʘʚʣʷʝʪ 0,11% (STRBase).  

ɺ ʨʷʜʝ ʨʘʙʦʪ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʦʯʝʯʥʳʝ ʤʫʪʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʦʩʘʜʢʠ ʧʨʘʡʤʝʨʦʚ, ʘ ʪʘʢʞʝ 

ʘʨʪʝʬʘʢʪʳ ʬʨʘʛʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦʡ ʜʠʩʢʦʨʜʘʥʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦ ʵʪʦʤʫ ʣʦʢʫʩʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ ʥʘʙʦʨʦʚ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʦ ʝʩʪʴ ʥʘʙʣʶʜʘʣʠʩʴ ʵʬʬʝʢʪʳ 

çʚʳʧʘʜʝʥʠʷè ʠ çʩʜʚʠʛʘè ʘʣʣʝʣʝʡ (Dauber et al., 2008; Dell'Ariccia-Carmon et al., 2014; Mizuno et al., 2008). 

ʂʦʤʧʝʥʩʠʨʫʶʱʠʝ ʧʨʘʡʤʝʨʳ ʚ ʥʘʙʦʨʘʭ ʊɸʇʆʊʀʃʀ ʥʘ ʣʦʢʫʩ D19S433 ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

 

ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 

ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʠʣʠ 

ʥʠʞʥʝʡ ʮʝʧʷʤ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

AC008507 22-MAR-2003 14 ʧʦʚʪʦʨʦʚ: 

(AAGG)(AAAG)(AAGG)(TAGG)(AAGG)12 
142 

G08036 05-FEB-1997 13 ʧʦʚʪʦʨʦʚ: 

(AAGG)(AAAG)(AAGG)(TAGG)(AAGG)11 
138 

AC008507: ñHomo sapiens chromosome 19 clone CTC-448F2, complete sequenceò. ʇʦʟʠʮʠʠ 23 100-23 300. 

G08036: ñhuman STS CHLC.GGAA2A03.P6169 clone GGAA2A03, sequence tagged siteò. 
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D22S1045 

ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ: 

ʇʝʨʚʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 30 ʮʠʢʣʦʚ ʇʦʩʣʝʜʥʠʡ ʩʠʥʪʝʟ ʮʝʧʠ 

96
ʦ
C, 2 ʤʠʥ 

94
ʦ
C, 20 ʩʝʢ 

58
ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 20 ʩʝʢ 

72
ʦ
C, 5 ʤʠʥ 

 

 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʣʣʝʣʝʡ ʚ ʇɸɻ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʘʣʣʝʣʴʥʘʷ çʣʝʩʪʥʠʮʘè. ɸʣʣʝʣʠ, 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮèr, ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ ʚ ʪʘʙʣʠʮʝ ʘʣʣʝʣʴʥʳʭ ʯʘʩʪʦʪ. 

 

ɺ ʩʚʷʟʠ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʥʘʙʦʨʦʚ ʩʦʩʪʘʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè ʠʟʤʝʥʷʝʪʩʷ.  

ɸʢʪʫʘʣʴʥʘʷ ʚʝʨʩʠʷ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʳè ʥʘ ʣʦʢʫʩ D22S1045 (ʩ 01-2012) ʚʢʣʶʯʘʝʪ ʚʦʩʝʤʴ ʘʣʣʝʣʝʡ: 11, 12, 

14, 15, 16, 17, 18, 19.  

ʐʘʛ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʘʣʣʝʣʷʤʠ ʚ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʝè ʩʦʩʪʘʚʣʷʝʪ 3 ʧ.ʥ. 

 

ʇʨʝʜʳʜʫʱʠʝ ʚʝʨʩʠʠ ʘʣʣʝʣʴʥʳʭ çʣʝʩʪʥʠʮè: 

 ʉʝʤʴ ʘʣʣʝʣʝʡ (11, 12, 14, 15, 16, 17, 19), ʜʦ 01-2012. 

 

 

 

 
 

ʌʨʘʛʤʝʥʪ ʦʢʨʘʰʝʥʥʦʛʦ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʝʛʦ ʇɸɻ ï 

10%, 19:1. 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʤʝʨʝ ʨʘʟʤʝʨʦʤ 20ʭ20 ʩʤ (VE-

20, çʍʝʣʠʢʦʥè, ʈʦʩʩʠʷ) ʩ ʙʫʬʝʨʦʤ 1ʍ ʊɹɽ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 500ɺ ʚ ʪʝʯʝʥʠʝ 

2 ʯ 30 ʤʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʜʦʢʫʤʝʥʪʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ViTran-Photo (çʂʦʤʧʘʥʠʷ ɹʠʦʢʦʤè, ʈʦʩʩʠʷ).  

 

ɼʦʨʦʞʢʘ 1 ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ (10 ʥʛ ʤʘʪʨʠʮʳ ɼʅʂ ʥʘ 25 ʤʢʣ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, 30 ʮʠʢʣʦʚ ʇʎʈ, ʥʘʥʦʩʠʣʠ 7 ʤʢʣ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ ʥʘ 

ʜʦʨʦʞʢʫ ʚ ʛʝʣʝ), ʛʝʥʦʪʠʧ 11/17. 

 

ɼʦʨʦʞʢʘ 2 ï ʘʣʣʝʣʴʥʘʷ ñʣʝʩʪʥʠʮʘò ʥʘ ʣʦʢʫʩ D22S1045, ʚʢʣʶʯʘʶʱʘʷ  

8 ʘʣʣʝʣʝʡ: 11, 12, 14, 15, 16, 17, 18, 19. ʅʘʥʦʩʠʣʠ 6 ʤʢʣ ʥʘ ʜʦʨʦʞʢʫ ʚ ʛʝʣʝ. 

 

ɼʦʨʦʞʢʘ 3 ï ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ (ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ). ɺʥʦʩʠʣʠ 60 ʥʛ ʤʘʪʨʠʮʳ ɼʅʂ ʚ 25 

ʤʢʣ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, ʧʨʦʚʦʜʠʣʠ 30 ʮʠʢʣʦʚ ʇʎʈ, ʥʘʥʦʩʠʣʠ 7 ʤʢʣ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ ʥʘ ʜʦʨʦʞʢʫ ʚ ʛʝʣʝ. 

ɻʝʥʦʪʠʧ 12/15. 

ɼʦʨʦʞʢʘ 4 ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʇʎʈ (ʥʘʥʦʩʠʣʠ 10 ʤʢʣ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ ʥʘ ʜʦʨʦʞʢʫ ʚ ʛʝʣʝ). 

 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ (Coble & Butler, 2005) ʜʣʷ ʵʪʦʛʦ ʣʦʢʫʩʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʝʧʨʘʚʠʣʴʥʘʷ ʥʫʤʝʨʘʮʠʷ 

ʘʣʣʝʣʝʡ, ʢʦʪʦʨʘʷ ʩ ʧʦʜʘʯʠ Lederer & Braunschweiger, 2007 ʙʳʣʘ ʫʪʦʯʥʝʥʘ: ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʪʨʠ 

ʯʠʩʣʘ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ ʚ ʢʘʞʜʦʤ ʘʣʣʝʣʝ (Butler & Coble, 2007). 

ʄʠʢʨʦʩʘʪʝʣʣʠʪ D22S1045 ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʣʦʢʫʩʦʚ (ñcore lociò) ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ 

ʉʐɸ (Expanded U.S. Core Loci, required after January 1, 2017, 20 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ), ɽʚʨʦʩʦʶʟʘ (Extended 

European Standard Set, ESS, 12 ʘʫʪʦʩʦʤʥʳʭ ʣʦʢʫʩʦʚ). 

 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʦʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝ ʤʝʥʝʝ 13 ʘʣʣʝʣʝʡ: 8 (79 ʧ.ʥ.) ï 20 (115 ʧ.ʥ.), ʧʦ 

ʜʘʥʥʳʤ STRBase. 

ɼʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʤʘʨʢʸʨʘ ï CHLC.ATA37D06.  
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ʈʘʟʤʝʨʳ ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʣʦʢʫʩʝ D22S1045 

ɸʣʣʝʣʠ 
ʈʘʟʤʝʨʳ 

ʘʣʣʝʣʝʡ, ʧ.ʥ. 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʚ ʚʳʙʦʨʢʝ 

ʠʟ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (*) 

ʏʘʩʪʦʪʳ ʘʣʣʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (**)  

8 79 0 0,001 

9 82 0 0,001 

10 85 0,000622 0,001 

11 88 0,163766 0,164 

12 91 0,029521 0,030 

13 94 0,002797 0,003 

14 97 0,045991 0,046 

15 100 0,329086 0,329 

16 103 0,336234 0,336 

17 106 0,079553 0,080 

18 109 0,010255 0,011 

19 112 0,002175 0,002 

20 115 0 0,001 

ʅʫʤʝʨʘʮʠʷ ʘʣʣʝʣʝʡ ʫʪʦʯʥʸʥʥʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʠ ʦʪʨʘʞʘʝʪ ʯʠʩʣʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʪʘʥʜʝʤʥʳʭ ʧʦʚʪʦʨʦʚ 

(Butler & Coble, 2007). 

(*) ʧʦ ʜʘʥʥʳʤ Zavarin et al., 2019; ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʳʙʦʨʢʘ 1 609 ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʯʝʣʦʚʝʢ. 

(**) çʢʦʥʩʝʨʚʘʪʠʚʥʘʷè ʦʮʝʥʢʘ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ (ʧʨʝʜʳʜʫʱʠʡ ʩʪʦʣʙʝʮ 

ʪʘʙʣʠʮʳ) ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ Gjertson et al., 2007. 

 

ʈʝʬʝʨʝʥʪʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʦʩʪʫʧ ʢ 

GenBank 

ɼʘʪʘ  

ʧʫʙʣʠʢʘʮʠʠ 
ʉʪʨʫʢʪʫʨʘ ʪʘʥʜʝʤʥʦʛʦ ʙʣʦʢʘ ʧʦ ʚʝʨʭʥʝʡ ʮʝʧʠ 

ʈʘʟʤʝʨ 

ʘʤʧʣʠʬʠʮʠʨʫʝʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʧ.ʥ. 

AL022314 24-JAN-2013 17 ʧʦʚʪʦʨʦʚ: (ATT)14 (ACT)(ATT)2 106 

AL022314: ñHuman DNA sequence from clone RP5-1170K4 on chromosome 22q12.2-13.1, complete sequence.ò 

ʇʦʟʠʮʠʠ 92943 ï 93047. 

 

ʉʩʳʣʢʠ: 

 Butler J.M., Coble M.D. (2007) Authors' Response to Letter to Editor [regarding nomenclature for new 

miniSTR locus D10S1248]. ï J. Forensic Sci., 52 (2), 494. 

 Coble M.D., Butler J.M. (2005) Characterization of new miniSTR loci to aid analysis of degraded DNA. ï 

J. Forensic Sci., 50 (1), 43-53. 

 Gill P, Fereday L, Morling N, Schneider PM. (2006) The evolution of DNA databases--recommendations 

for new European STR loci. ï Forensic Sci Int., 156 (2-3), 242-244. Epub 2005 Jul 5. PubMed PMID: 

16002250. 

 Lederer T., Braunschweiger G. (2007) Commentary on: M.D. Coble, J.M. Butler, Characterization of new 

miniSTR loci to aid analysis of degraded DNA. J. Forensic Sci. 50 (2005) 43ï53. ï J. Forensic Sci., 52 (2) 

493. 

 STRBase: https://strbase.nist.gov/str_D22S1045.htm  

 Tucker VC, Hopwood AJ, Sprecher CJ, McLaren RS, Rabbach DR, Ensenberger MG, Thompson JM, 

Storts DR. (2011) Developmental validation of the PowerPlex(È) ESI 16 and PowerPlex(È) ESI 17 

Systems: STR multiplexes for the new European standard. ï Forensic Sci Int Genet., 5 (5), 436-448. PMID: 

21071297. 

 Zavarin V., Ilina V., Krassotkin Y., Makarova T., Sutiagina D., Semikhodskii A. (2019) Evaluation of 

sensitivity and specificity of sibship determination in the Caucasian population of the Russian Federation 

using the 23 STR loci VeriFiler panel. ï Forensic Science International: Genetics Supplement Series, 7 (1), 

56-58. https://doi.org/10.1016/j.fsigss.2019.09.023. 

 http://www.cstl.nist.gov/strbase/pub_pres/Promega2006_Hill.pdf  

 

http://www.ncbi.nlm.nih.gov/nuccore/4090209
https://strbase.nist.gov/str_D22S1045.htm
https://doi.org/10.1016/j.fsigss.2019.09.023
http://www.cstl.nist.gov/strbase/pub_pres/Promega2006_Hill.pdf


Ȯɧ ɖɟɛɔɗɔ ȾȬȻȺȾȴȷȴ? www.tapotili.ru  Depuis 1992  

                                         

 
ȹɌɍɚɜɧ ȾȬȻȺȾȴȷȴ ð ɔəɝɞɜɟɖɢɔɫ ɛɚ ɛɜɔɘɑəɑəɔɪ Ȯɧɍɜɚɝɔɞɑ ɛɜɑɐɧɐɟɥɟɪ Ɏɑɜɝɔɪ ɚɖɞ-2021 ɝɞɜ. 44 ɔɓ 71 

  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1) ɻʘʚʨʠʣʝʡ ʖ.ʂ., ʂʦpʥʠʝʥʢʦ ʀ.ɺ., ʑʝpʙʘʢʦʚ ɺ.ɺ., ʀʚʘʥʦʚ ʇ.ʃ. (2002) ʇpʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝpʥʳʭ 
ʧpʦʛpʘʤʤʥʳʭ ʩpʝʜʩʪʚ ʧpʠ pʝʰʝʥʠʠ ʟʘʜʘʯ ʥʝʧpʷʤʦʡ ʤʦʣʝʢʫʣʷpʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʥʝʦʧʦʟʥʘʥʥʳʭ ʪʝʣ. ï ʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, 45 (2), 11-16. PMID: 12063791. 

2) ɻʫʨʴʝʚ ʉ.ʆ., ʌʝʜʯʝʥʢʦ ɺ.ʌ., ɾʜʘʥʦʚ ʈ.ʀ. (1999) ʅʦʚʳʡ ʩʧʦʩʦʙ ʇʎʈ-ʘʤʧʣʠʬʠʢʘʮʠʠ ʜʣʷ ʜʚʫʭ 

ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʯʝʣʦʚʝʢʘ ʠ ʥʘʜʝʞʥʳʡ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ɼʅʂ. ï ɹʶʣʣʝʪʝʥʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ, 127 (3), 357-360. PMID: 10225122. 

3) ɻʳʩʢʵ ʃ.ʀ., ʀʚʘʥʦʚ ʇ.ʃ. (1995) ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʦʜʩʪʚʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ï ʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ 

ʵʢʩʧʝʨʪʠʟʘ, 38 (3), 36-40. 

4) ɽʬʨʝʤʦʚ ʀ.ɸ., ʂʦʞʝʤʷʢʦ ɺ.ɹ. (2011) ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʠʟʳ ʩʧʦʨʥʦʛʦ ʨʦʜʩʪʚʘ ʧʦ 

ʧʦʣʠʤʦʨʬʥʳʤ ʤʘʨʢʝʨʘʤ ʭʨʦʤʦʩʦʤʳ X ʯʝʣʦʚʝʢʘ: ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʘʩʯʝʪʦʚ 

ʠʥʜʝʢʩʘ ʦʪʮʦʚʩʪʚʘ. ï ʉʠʙʠʨʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ, 106 (7), 49-55. 

5) ɽʬʨʝʤʦʚ ʀ.ɸ., ʅʦʩʠʢʦʚ ɺ.ɺ., ʉʢʦʙʣʠʣʦʚ ɽ.ʖ., ɿʘʢʦʥʦʚʘ ɸ.ʌ., ʀʚʘʥʦʚ ʇ.ʃ. (2001) ʆ ʚʦʟʤʦʞʥʳʭ 
ʟʘʪʨʫʜʥʝʥʠʷʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʶʱʝʡ 

ʟʥʘʯʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ (ʥʘ ʧʨʠʤʝʨʝ ʩʣʦʞʥʦʛʦ ʩʣʫʯʘʷ ʦʩʧʘʨʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʥʩʪʚʘ). ï ʉʫʜʝʙʥʦ-

ʤʝʜʠʮʠʥʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, 44 (1), 11-17. 

6) ɽʬʨʝʤʦʚ ʀ.ɸ., ʉʝʨʝʛʠʥ ʖ.ɸ. (2002) ʈʘʩʯʝʪʳ ʠʥʜʝʢʩʘ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʮʦʚʩʪʚʘ ʚ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʠʭ 

ʵʢʩʧʝʨʪʠʟʘʭ ʩʣʫʯʘʝʚ ʩʧʦʨʥʦʛʦ ʨʦʜʩʪʚʘ. ï ʆʜʝʩʴʢʠʡ ʄʝʜʠʯʥʠʡ ɾʫʨʥʘʣ, 4 (72), 11-16. 

7) ɽʬʨʝʤʦʚ ʀ.ɸ., ʉʝʨʝʛʠʥ ʖ.ɸ. (2009) ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʮʦʚʩʪʚʘ 

(ʤʘʪʝʨʠʥʩʪʚʘ) ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɼʅʂ - Pindex: Paternity Index. [ʧʨʦʛʨʘʤʤʘ] // ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ / 

RU ʆɹʇɹʊ ˉ2(67) 20.06.2009, ʉʚʠʜʝʪʝʣʴʩʪʚʦ ˉ2009610058. 

8) ɾʠʚʦʪʦʚʩʢʠʡ ʃ.ɸ. (2001) ʂʨʠʪʠʯʝʩʢʠʝ ʟʘʤʝʯʘʥʠʷ ʥʘ çʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷè ʇ.ʃ. ʀʚʘʥʦʚʘ 

çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʜʣʠʥʳ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ (ʇɼɸʌ) ɼʅʂ ʚ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʨʦʜʩʪʚʘè // çʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘè. ï ʠʟʜ. çʄʝʜʠʮʠʥʘè, 1999. ï ˉ5. ï ʉ. 35-41. ï ʉʠʙʠʨʩʢʠʡ 

ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ, 2, 85-86. 

9) ʀʚʘʥʦʚ ʇ.ʃ. (1999) ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʜʣʠʥʳ 
ʘʤʧʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ (ʇɼɸʌ) ɼʅʂ ʚ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʣʠʯʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʦʜʩʪʚʘ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʋʢʘʟʘʥʠʷ (ʫʪʚʝʨʞʜʝʥʳ ʄʠʥʟʜʨʘʚʦʤ ʈʦʩʩʠʠ 19.01.99). 

ï ʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, 42 (4), 35-41. 

10) ʀʚʘʥʦʚ ʇ.ʃ., ɻʫʨʪʦʚʘʷ ʉ.ɺ., ʇʣʘʢʩʠʥ ɺ.ʆ., ɺʝʨʙʦʚʘʷ ʃ.ɺ., ʈʳʩʢʦʚ ɸ.ʇ. (1989) çɻʝʥʦʤʥʘʷ 

ʜʘʢʪʠʣʦʩʢʦʧʠʷè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʟʦʥʜʘ ʙʘʢʪʝʨʠʦʬʘʛʘ ʄ13 (ʵʢʩʧʝʨʪʠʟʘ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʣʠʯʥʦʩʪʠ) ï ʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, 32 (4), 39-42. 

11) ʀʚʘʥʦʚ ʇ.ʃ., ɿʝʤʩʢʦʚʘ ɽ.ʖ., ʊʫʨʘʢʫʣʦʚ ʈ.ʀ., ɽʬʨʝʤʦʚ ʀ.ɸ. (2005) ʀʟʫʯʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʮʝʧʣʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʧʦʣʠʤʦʨʬʠʟʤʘ ʭʨʦʤʦʩʦʤʥʦʡ ɼʅʂ ʚ ʘʩʧʝʢʪʝ ʩʫʜʝʙʥʦ-ʵʢʩʧʝʨʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʶʱʠʭ ʩʠʩʪʝʤ CD4, vWA ʠ VWFII. ï ʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, 

48 (2), 29-34. PMID: 15881140. 

12) ʂʦʣʢʫʪʠʥ ɺ.ɺ., ɿʦʩʠʤʦʚ ʉ.ʄ., ʇʫʩʪʦʚʘʣʦʚ ʃ.ɺ., ʍʘʨʣʘʤʦʚ ʉ.ɻ., ɸʣʝʢʩʝʝʚ ʉ.ɸ. (2001) ʉʫʜʝʙʥʳʝ 
ʵʢʩʧʝʨʪʠʟʳ. ï ʄʦʩʢʚʘ, çʖʨʣʠʪʠʥʬʦʨʤè, 2001. 

13) ʂʦʨʥʠʝʥʢʦ ʀ.ɺ., ɸʬʘʥʘʩʴʝʚʘ ɻ.ɺ., ʑʝʨʙʘʢʦʚʘ ɽ.ɺ., ʀʚʘʥʦʚ ʇ.ʃ. (2002) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʣʝʡ ʣʦʢʫʩʦʚ 
HLA DQA1, LDLR, GYPA, HBGG, D7S8, GC ʩʨʝʜʠ ʥʘʩʝʣʝʥʠ ʈʦʩʩʠʠ. ï ʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ 

ʵʢʩʧʝʨʪʠʟʘ, 45 (3), 20-23. PMID: 12165956. 

14) ʂʦʨʥʠʝʥʢʦ ʀ.ɺ., ɺʦʜʦʣʘʞʩʢʠʡ ɼ.ʀ., ɺʝʡʢʦ ɺ.ʇ., ʑʝʨʙʘʢʦʚ ɺ.ɺ., ʀʚʘʥʦʚ ʇ.ʃ. (2001) ʇʦʜʛʦʪʦʚʢʘ 
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ 

ʤʘʩʩʦʚʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʥʝʦʧʦʟʥʘʥʥʳʭ ʪʝʣ. ï ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, çʈʦʩʪʠʟʜʘʪè, 256 ʩʪʨ. 

15) ʂʦʨʥʠʝʥʢʦ ʀ.ɺ., ʍʘʨʣʘʤʦʚ ʉ.ɻ. (2012) ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɼʅʂ ʯʝʣʦʚʝʢʘ. ɺʳʜʝʣʝʥʠʝ ɼʅʂ, ʝʝ 
ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚ ʘʩʧʝʢʪʝ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ï ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʠʟʜʘʪʝʣʴʩʪʚʦ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, 216 ʩʪʨ. 

16) ʄʘʣʷʨʯʫʢ ɹ.ɸ., WoŦniak M., Czarny J., ɼʝʨʝʥʢʦ ʄ.ɺ., Grzybowski T., MiŜcicka-śliwka D. (2007) 

ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ 15 ʘʫʪʦʩʦʤʥʳʭ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ɼʅʂ ʚ ʨʫʩʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ï ʄʦʣʝʢʫʣʷʨʥʘʷ 

ʙʠʦʣʦʛʠʷ, 41 (1), 3-7. 

17) ʄʘʥʠʘʪʠʩ ɽ. (1984) ʄʦʣʝʢʫʣʷʨʥʦʝ ʢʣʦʥʠʨʦʚʘʥʠʝ. ï ʄʦʩʢʚʘ, çʄʠʨè. 

18) ʄʦʣʝʢʫʣʷʨʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ʄʝʪʦʜʳ. (ʇʦʜ ʨʝʜ. ʉ. ʍʝʨʨʠʥʛʪʦʥʘ, ɼʞ. ʄʘʢʛʠ) ï ʄʦʩʢʚʘ, 

çʄʠʨè, 1999. 

19) ʄʦʨʣʠʥʛ ʅ., ɸʣʣʝʥ ʈ.ɺ., ʂʘʨʨʘʯʝʜʦ ɸ., ɾʝʘʜʘ ɽ., ɻʫʜʝ ʌ., ʅʝʣʣʝʥʙʝʨʛ ʐ., ʄʘʨʪʠʥ ɺ., ʄʘʡʨ ɺ.ʈ., 
ʆʣʘʡʩʝʥ ɹ., ʇʘʩʢʘʣʠ ɺ., ʐʥʘʡʜʝʨ ʇ.ʄ. (2003) ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʧʨʦʚʝʨʢʠ 

ʦʪʮʦʚʩʪʚʘ. ï ʇʨʦʙʣʝʤʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, 7, 8-20. 



Ȯɧ ɖɟɛɔɗɔ ȾȬȻȺȾȴȷȴ? www.tapotili.ru  Depuis 1992  

                                         

 
ȹɌɍɚɜɧ ȾȬȻȺȾȴȷȴ ð ɔəɝɞɜɟɖɢɔɫ ɛɚ ɛɜɔɘɑəɑəɔɪ Ȯɧɍɜɚɝɔɞɑ ɛɜɑɐɧɐɟɥɟɪ Ɏɑɜɝɔɪ ɚɖɞ-2021 ɝɞɜ. 45 ɔɓ 71 

  

20) ʅʦʚʦʩʝʣʦʚ ɺ.ʇ., ʐʘʨʦʥʦʚʘ ɼ.ɸ. (1999) ʄʝʪʦʜʳ ʛʝʥʦʤʥʦʡ "ʜʘʢʪʠʣʦʩʢʦʧʠʠ" ʚ ʵʢʩʧʝʨʪʠʟʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʣʠʯʥʦʩʪʠ ʠ ʢʨʦʚʥʦʛʦ ʨʦʜʩʪʚʘ. ï ʅʦʚʦʩʠʙʠʨʩʢ, çʅʘʫʢʘè, ʉʠʙʠʨʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʈɸʅ. 

21) ʆʚʯʠʥʥʠʢʦʚ ʀ.ɺ., ʉʘʚʝʣʴʝʚ ʖ.ʀ., ʂʘʣʘʰʥʠʢʦʚ ɸ.ɺ., ʏʝʣʥʦʢʦʚʘ ʄ.ɺ., ʅʦʩʠʢʦʚ ɺ.ɺ., ɼʝʙʘʙʦʚ ɺ.ɻ. (1993) 

ʊʠʧʠʨʦʚʘʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ HLA-DQ ʘʣʴʬʘ ʤʝʪʦʜʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ï ʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ 

ʵʢʩʧʝʨʪʠʟʘ, 36 (2), 32-35. 

22) ʇʝʨʝʧʝʯʠʥʘ ʀ.ʆ. (2003) ʇʨʦʙʣʝʤʘ ʢʘʪʝʛʦʨʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʪʥʦʛʦ ʚʳʚʦʜʘ ʚ ʩʫʜʝʙʥʦʡ ɼʅʂ-

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʭʦʜʦʚ ʢ ʝʝ ʨʝʰʝʥʠʶ. ï çʏʝʨʥʳʝ ʜʳʨʳè ʚ ʈʦʩʩʠʡʩʢʦʤ 

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ˉ2. 

23) ʇʝʨʝʧʝʯʠʥʘ ʀ.ʆ., ɻʨʠʰʝʯʢʠʥ ʉ.ɸ. (1996) ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʨʘʩʯʝʪʳ ʚ ɼʅʂ-ʜʘʢʪʠʣʦʩʢʦʧʠʠ: ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ. ï ʄʦʩʢʚʘ, ʕʂʎ ʄɺɼ ʈʦʩʩʠʠ. 

24) ʇʝʨʝʧʝʯʠʥʘ ʀ.ʆ., ɻʨʠʰʝʯʢʠʥ ʉ.ɸ. (1997) ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ɼʅʂ ʜʚʫʭ ʠ ʙʦʣʝʝ ʣʠʮ: ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ï ʄʦʩʢʚʘ, 

ʕʂʎ ʄɺɼ ʈʦʩʩʠʠ. 

25) ʇʠʤʝʥʦʚ ʄ.ɻ., ʂʦʥʜʨʘʰʦʚ ʉ.ɸ., ʉʪʦʨʦʞʝʥʢʦ ʀ.ɺ., ʂʫʣʴʪʠʥ ɸ.ʖ., ɹʘʢʫʥ ʂ.ɺ. (2004) ʀʩʩʣʝʜʦʚʘʥʠʝ 
ʯʘʩʪʦʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ STR-ʣʦʢʫʩʦʚ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʈʦʩʩʠʠ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʠʩʴʤʦ. ï ʄʦʩʢʚʘ, 

ʕʂʎ ʄɺɼ ʈʦʩʩʠʠ, 2004. 

26) ʇʠʤʝʥʦʚ ʄ.ɻ., ʂʦʥʜʨʘʰʦʚ ʉ.ɸ., ʇʣʘʪʦʥʝʥʢʦʚʘ ʃ.ʉ. ʠ ʜʨ. (2006) ʕʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʢʘʥʝʡ ʠ ʚʳʜʝʣʝʥʠʡ ʯʝʣʦʚʝʢʘ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʄʦʩʢʚʘ, ʕʂʎ ʄɺɼ ʈʦʩʩʠʠ. 

27) ʇʠʤʝʥʦʚ ʄ.ɻ., ʂʫʣʴʪʠʥ ɸ.ʖ., ʂʦʥʜʨʘʰʦʚ ʉ.ɸ. (2001) ʅʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 
ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʦʛʦ ɼʅʂ-ʘʥʘʣʠʟʘ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʄʦʩʢʚʘ, ɻʋ ʕʂʎ ʄɺɼ ʈʦʩʩʠʠ. 

28) ʇʫʰʢʘʨʝʚ ɺ.ʇ., ʈʘʭʤʘʥʠʥʘ ʃ.ɺ., ʅʦʚʠʢʦʚ ʇ.ʀ., ʀʚʘʥʦʚ ʇ.ʃ. (2004) ʀʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ 
ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʘʣʣʝʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ D16S539, F13B, 

FESFPS, TH01 ʠ TPOX ʫ ʝʚʨʦʧʝʦʠʜʦʚ ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ. ï ʉʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, 

47 (1), 23-28. PMID: 15008093. 

29) ʊʫʤʘʥʦʚ ɸ.ʂ. (1975) ʆʩʥʦʚʳ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʚʝʱʝʩʪʚʝʥʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ï ʄʦʩʢʚʘ, 

çʄʝʜʠʮʠʥʘè. 

30) ʌʝʜʯʝʥʢʦ ɺ.ʀ., ɻʫʨʴʝʚ ʉ.ʆ., ʂʘʣʦʰʠʥ ɸ.ɸ. (2004) ʕʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʦʯʠʩʪʢʠ ɼʅʂ ʠʟ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ. ï ɹʠʦʤʝʜʠʮʠʥʩʢʘʷ ʭʠʤʠʷ, 50 (2), 211-216. PMID: 15179830. 

31) Alford, R. L., Hammond, H. A., Coto, I., and Caskey, C. T. (1994) Rapid and efficient resolution of parentage 

by amplification of short tandem repeats. ï Am J Hum Genet., 55, 190-195. 

32) Allor C., Einum D.D., Scarpetta M. (2005) Identification and characterization of variant alleles at CODIS STR 

loci. ï J. Forensic Sci., 50 (5), 1128-1133. PMID: 16225220. 

33) American Association of Blood Banks (AABB) (1994) Standards for parentage testing. ï 2d ed., American 

Association of Blood Banks, Bethesda. 

34) Armour J.A., Povey S., Jeremiah S., Jeffreys A.J. (1990) Systematic cloning of human minisatellites from 

ordered array charomid libraries. ï Genomics, 8 (3), 501-512, PMID: 2149560. 

35) Augustin C., Grobevollmer E., Puschel K. (1998) Identification of human remains: Short tandem repeat analysis 

versus mitochondrial DNA. ï Advances in Forensic Genetics, 7, 83-85. 

36) Ayres K.L., Chaseling J., Balding D.J. (2002) Implications for DNA identification arising from an analysis of 

Australian forensic databases. ï Forensic Sci Int., 129 (2), 90-98, PMID: 12243876. 

37) Bar W., Brinkmann B., Budowle B., Carracedo A., Gill P., Lincoln P., Mayr W., Olaisen B. (1997) DNA 

recommendations. Further report of the DNA Commission of the ISFH regarding the use of short tandem repeat 

systems. International Society for Forensic Haemogenetics. ï Int J Legal Med., 110, 175-176. 

38) Bassam B.J., Caetano-Anolles G., Gresshoff P.M. (1991) Fast and sensitive silver staining of DNA in 

polyacrylamide gels. ï Anal Biochem., 196 (1), 80-83. 

39) Boom R., Sol C.J., Salimans M.M., Jansen C.L., Wertheim-van Dillen P.M., van der Noordaa J. (1990) Rapid 

and simple method for purification of nucleic acids. ï J Clin Microbiol., 28 (3), 495-503. 

40) Brinkmann B., Klintschar M., Neuhuber F., H¿hne J., Rolf B. (1998) Mutation rate in human microsatellites: 
influence of the structure and the length of the tandem repeat. ï Am J Hum Genet., 62, 1408ï1415. 

41) Brinkmann B., Meyer E. (1997) Discrimination between populations using STRs. ï Proceedings from the First 

European Symposium on Human Identification (1996), 45-53. 

42) Brinkmann B., Rand S., Bajanowski T. (1992) Forensic identification of urine samples. ï Int J Legal Med., 105 

(1), 59-61. PMID: 1354482. 

43) Brody J.R., Kern S.E. (2004) Sodium boric acid: a Tris-free, cooler conductive medium for DNA 

electrophoresis. ï Biotechniques, 36 (2), 214-6. Erratum in: Biotechniques, 2005 38 (1), 60. 

44) Buckleton J., Triggs C.M., Curran J.M. (2001) Detection of deviations from genetic equilibrium ï a 

commentary on Budowle B, Moretti TR, Baumstark AL, Defenbaugh DA, Keys KM. Population data on the 

thirteen CODIS core short tandem repeat loci in African Americans, US Caucasians, Hispanics, Bahamians, 

Jamaicans, and Trinidadians. ï J Forensic Sci, 1999, 44, 1277-1286. ï J Forensic Sci, 46 (1), 198-202. 



Ȯɧ ɖɟɛɔɗɔ ȾȬȻȺȾȴȷȴ? www.tapotili.ru  Depuis 1992  

                                         

 
ȹɌɍɚɜɧ ȾȬȻȺȾȴȷȴ ð ɔəɝɞɜɟɖɢɔɫ ɛɚ ɛɜɔɘɑəɑəɔɪ Ȯɧɍɜɚɝɔɞɑ ɛɜɑɐɧɐɟɥɟɪ Ɏɑɜɝɔɪ ɚɖɞ-2021 ɝɞɜ. 46 ɔɓ 71 

  

45) Budowle B., Allen R.C. (1998) Analysis of amplified fragment-length polymorphisms (VNTR/STR loci) for 

human identity testing. ï Methods Mol Biol., 98, 155-171. 

46) Budowle B., Chakraborty R., Giusti A.M., Eisenberg A.J., Allen R.C. (1991) Analysis of the VNTR locus 

D1S80 by the PCR followed by high-resolution PAGE. ï Am J Hum Genet., 48 (1), 137-144. PMID: 1670750. 

47) Budowle B., Ge J., Chakraborty R., Eisenberg A.J., Green R., Mulero J., Lagace R., Hennessy L. (2011) 

Population genetic analyses of the NGM STR loci. ï Int J Legal Med., 125 (1), 101-109. PMID: 20878415. 

48) Budowle B., Lindsey J.A., DeCou J.A., Koons B.W., Giusti A.M., Comey C.T. (1995) Validation and 

population studies of the loci LDLR, GYPA, HBGG, D7S8, and Gc (PM loci), and HLA-DQ alpha using a 

multiplex amplification and typing procedure. ï J Forensic Sci., 40 (1), 45-54. PMID: 7876801. 

49) Budowle B., Moretti T.R., Baumstark A.L., Defenbaugh D.A., Keys K.M. (1999) Population data on the 

thirteen CODIS core short tandem repeat loci in African Americans, U.S. Caucasians, Hispanics, Bahamians, 

Jamaicans, and Trinidadians. ï J Forensic Sci., 44 (6), 1277-1286. 

50) Budowle B., Moretti T.R., Keys K.M., Koons B.W., Smerick J.B. (1997) Validation studies of the CTT STR 

multiplex system. ï J Forensic Sci., 42 (4), 701-707. 

51) Budowle B., Smerick J.B., Keys K.M., Moretti T.R. (1997) United States population data on the multiplex short 

tandem repeat loci--HUMTHO1, TPOX, and CSF1PO--and the variable number tandem repeat locus D1S80. ï 

J Forensic Sci., 42 (5), 846-849. 

52) Budowle B., Smith J., Moretti T., DiZinno J. ï DNA Typing Protocols: Molecular Biology and Forensic 

Analysis. A BioTechniquesÈ Books Publication. Eaton publishing, 2000. 

53) Butler J.M. (2006) Genetics and genomics of core STR loci used in human identity testing. ï J. Forensic Sci., 

51 (2), 253-265. 

54) Butler J.M. (2012) Advanced Topics in Forensic DNA Typing: Methodology. ï Elsevier / Academic Press: San 

Diego, CA. 

55) Butler JM, Devaney JM, Marino MA, Vallone PM. (2001) Quality control of PCR primers used in multiplex 

STR amplification reactions. ï Forensic Sci Int., 119 (1), 87-96. PMID: 11348798. 

56) Butler J.M., Hill C.R. (2012) Biology and genetics of new autosomal STR loci useful for forensic DNA 

analysis. ï Forensic Science Review, 24 (1), 15ï26. PMID: 26231356. 

57) Butler J.M. et al. (2000) DNA typing by mass spectrometry with polymorphic DNA repeat markers. ï United 

States Patent 6,090,558. 

58) Butler J.M., Shen Y., McCord B.R. (2003) The development of reduced size STR amplicons as tools for 

analysis of degraded DNA. ï J Forensic Sci., 48 (5), 1054ï1064. PMID: 14535668. 

59) Chakraborty R., Stivers D.N. (1996) Paternity exclusion by DNA markers: effects of paternal mutations. ï 

J.Forensic Sci., 41(4), 671-677. 

60) Coble M.D., Butler J.M. (2005) Characterization of new miniSTR loci to aid analysis of degraded DNA. ï J 

Forensic Sci., 50 (1), 43-53. 

61) Cossutta F., Perossa R., Frassanito F., Altamura B.M., Fattorini P. (2000) Population genetics of fourteen STR 

loci in North-East Italy. ï Progress in Forensic Genetics, 8, 178-180. 

62) Decorte R., Cuppens R., Marynen P., Cassiman J.J. (1990) Rapid detection of hypervariable regions by the 

polymerase chain reaction. ï DNA Cell Biol., 9 (6), 461-469. PMID: 2206402. 

63) Deforce D.L., Millecamps R.E., van Hoofstat D.E., van de Eeckhout G. (1998) Comparison of slab gel 

electrophoresis and capillary electrophoresis for the detection of the fluorescently labeled polymerase chain 

reaction products of short tandem repeat fragments. ï J Chromatogr A., 806 (1), 149-155. 

64) Deka R., Chakraborty R., Ferrell R. (1991) A population genetic study of six VNTR loci in three ethnically 

defined populatons. ï Genomics, 11 (1), 83-92. PMID: 1765387. 

65) DNA Commission of the International Society of Forensic Haemogenetics (1994) DNA recommendations ï 

1994 report concerning further recommendations of the DNA Commission of the ISFH regarding PCR-based 

polymorphisms in STR (short tandem repeat) systems. ï Int J Legal Med., 107, 159ï160. 

66) Edwards A., Civitello A., Hammond H.A., Caskey C.T. (1991) DNA typing and genetic mapping with trimeric 

and tetrameric tandem repeats. ï Am J Hum Genet., 49, 746-756. 

67) Edwards A., Hammond H.A., Lin J., Caskey C.T., Chakraborty R. (1992) Genetic variation at five trimeric and 

tetrameric tandem repeat loci in four human population groups. ï Genomics, 12, 241-253. 

68) Fr®geau C.J., Aubin R.A., Elliott J.C., Gill S.S., Fourney R.M. (1995) Characterization of human lymphoid cell 
lines GM9947 and GM9948 as intra- and interlaboratory reference standards for DNA typing. ï Genomics, 28 

(2), 184-197. PMID: 8530025. 

69) Forensic DNA evidence interpretation. ï CRC Press, Boca Raton, London, New York, Washington, D.C., 2005. 

Edited by John Buckleton, Christopher M. Triggs, Simon J. Walsh. 

70) GenePrintÊ STR Systems (Silver Stain Detection). Technical manual. ï Promega Corporation (USA), revised 

7/99, 04/01, 7/06. 

  



Ȯɧ ɖɟɛɔɗɔ ȾȬȻȺȾȴȷȴ? www.tapotili.ru  Depuis 1992  

                                         

 
ȹɌɍɚɜɧ ȾȬȻȺȾȴȷȴ ð ɔəɝɞɜɟɖɢɔɫ ɛɚ ɛɜɔɘɑəɑəɔɪ Ȯɧɍɜɚɝɔɞɑ ɛɜɑɐɧɐɟɥɟɪ Ɏɑɜɝɔɪ ɚɖɞ-2021 ɝɞɜ. 47 ɔɓ 71 

  

71) Gerstenberger J., Hummel S., Schultes T., Hack B., Herrmann B. (1999) Reconstruction of a historical 

genealogy by means of STR analysis and Y-haplotyping of ancient DNA. ï Eur J Hum Genet., 7 (4), 469-477. 

PMID: 10352937. 

72) Gill  P., Brinkmann B., d'Aloja E., Andersen J., Bar W., Carracedo A., Dupuy B., Eriksen B., Jangblad M., 

Johnsson V., Kloosterman A.D., Lincoln P., Morling N., Rand S., Sabatier M., Scheithauer R., Schneider P., 

Vide M.C. (1997) Considerations from the European DNA Profiling Group (EDNAP) concerning STR 

nomenclature. ï Forensic Sci Int., 87, 185-192. 

73) Gjertson D.W., Brenner C.H., Baur M.P., Carracedo A., Guidet F., Luque J.A., Lessig R., Mayr W.R., Pascali 

V.L., Prinz M., Schneider P.M., Morling N. (2007) ISFG: Recommendations on biostatistics in paternity 

testing. ï Forensic Sci Int Genet., 1 (3-4), 223-231. PMID: 19083766. 

74) Gribble S.M., Roberts I., Grace C., Andrews K.M., Green A.R., Nacheva E.P. (2000) Cytogenetics of the 

chronic myeloid leukemia-derived cell line K562: karyotype clarification by multicolor fluorescence in situ 

hybridization, comparative genomic hybridization, and locus-specific fluorescence in situ hybridization. ï 

Cancer Genet Cytogenet., 118 (1), 1-8. PMID: 10731582. 

75) Hammond H.A., Jin L., Zhong Y., Caskey C.T., Chakraborty R. (1994) Evaluation of 13 short tandem repeat 

loci for use in personal identification application. ï Am J Hum Genet., 55, 175-189. 

76) Hares D.R. (2015) Selection and implementation of expanded CODIS core loci in the United States. ï Forensic 

Sci Int Genet., 17, 33-34. PMID: 25797140. 

77) Hill C.R., Duewer D.L., Kline M.C., Coble M.D., Butler J.M. (2013) U.S. population data for 29 autosomal 

STR loci. ï Forensic Sci Int Genet., 7 (3), e82-83. PMID: 23317915. 

78) Hill C.R., Kline M.C., Coble M.D., Butler J.M. (2008) Characterization of 26 miniSTR loci for improved 

analysis of degraded DNA samples. ï J Forensic Sci., 53 (1), 73-80. PMID: 18005005. 

79) Hochmeister M.N., Budowle B., Borer U.V., Eggmann U., Comey C.T., Dirnhofer R. (1991) Typing of 

Deoxyribonucleic Acid (DNA) extracted from compact bone from human remains. ï J Forens Sci., 36, 6, 1649-

1661. 

80) Huckenbeck W., Kuntze K., Scheil H.G. (1997-2006) The Distribution of the Human DNA-PCR 

Polymorphisms ï a Worldwide Database. Berlin: Verlag Dr. Koster. DNA PCR Datenbank: Supplement 

Volume I/II/III/IV/V/VI/VII (1998/99/00/01/02/03/04/05/06) http://www.uni-

duesseldorf.de/WWW/MedFak/Serology/dna.html. 

81) Kent W.J. (2002) BLAT ï the BLAST-like alignment tool. ï Genome Res., 12 (4), 656-664. PMID: 11932250. 

82) Klintschar, M., Al Hammadi, N., Ebner, A., and Reichenpfader, B. (2000) Is it possible to determine the ethnic 

origin of caucasian individuals using short tandem repeat loci? ï Progress in Forensic Genetics 8 (1999). 8, 100-

102. 

83) Klintschar, M. and Neuhuber, F. (2000) Evaluation of an alkaline lysis method for the extraction of DNA from 

whole blood and forensic stains for STR analysis. ï J Forensic Sci., 45 (3), 669-673. 

84) Kornienko I.V., Vodolazhsky D.I., Ivanov P.L. (2002) Genetic variation of the nine Profiler Plus loci in 

Russians. ï Int J Legal Med., 116 (5), 309-311. 

85) Krenke BE, Tereba A, Anderson SJ, Buel E, Culhane S, Finis CJ, Tomsey CS, Zachetti JM, Masibay A, 

Rabbach DR, Amiott EA, Sprecher CJ. (2002) Validation of a 16-locus fluorescent multiplex system. ï J 

Forensic Sci., 47 (4), 773-785. PMID: 12136984. 

86) Latorra D., Stern C.M., Schanfield M.S. (1994) Characterization of human AFLP systems apolipoprotein B, 

phenylalanine hydroxylase, and D1S80. ï PCR Methods Appl., 3 (6), 351-358. PMID: 7920240. 

87) Levedakou E.N., Freeman D.A., Budzynski M.J., Early B.E., Damaso R.C., Pollard A.M., Townley A.J., 

Gombos J.L., Lewis J.L., Kist F.G., Hockensmith M.E., Terwilliger M.L., Amiott E., McElfresh K.C., Schumm 

J.W., Ulery S.R., Konotop F., Sessa T.L., Sailus J.S., Crouse C.A., Tomsey C.S., Ban J.D., Nelson M.S. (2002) 

Characterization and validation studies of powerPlex 2.1, a nine-locus short tandem repeat (STR) multiplex 

system and penta D monoplex. ï J Forensic Sci., 47 (4), 757-772. PMID: 12136983. 

88) Maha G.C., Mason J.M., Stuhlmiller G.M., Heine U. (1995) Reply to Pena. ï Am J Hum Genet., 56, 1505-

1506. 

89) Masibay A, Mozer TJ, Sprecher C. (2000) Promega Corporation reveals primer sequences in its testing kits. ï J 

Forensic Sci., 45 (6), 1360-1362. PMID: 11110204. 

90) Mathew C.G.P. (1984) The isolation of high molecular weight eukaryotic DNA. ï Nucleic Acids (Methods in 

Molecular Biology, volume 2). Edited by John M. Walker. The Humana Press Inc., pp. 31-34. 

91) Morling N., Allen R.W., Carracedo A., Geada H., Guidet F., Hallenberg C., Martin W., Mayr W.R., Olaisen B., 

Pascali V.L., Schneider P.M. (2002) Paternity Testing Commission of the International Society of Forensic 

Genetics: recommendations on genetic investigations in paternity cases. ð Forensic Sci Int, 129 (3), 148ï157. 

PMID: 12372685. 

92) Nakamura Y., Leppert M., O'Connell P., Wolff R., Holm T., Culver M., Martin C., Fujimoto E., Hoff M., 

Kumlin E., White R. (1987) Variable number of tandem repeat (VNTR) markers for human gene mapping. ï 

Science, 235 (4796), 1616-1622, PMID: 3029872. 



Ȯɧ ɖɟɛɔɗɔ ȾȬȻȺȾȴȷȴ? www.tapotili.ru  Depuis 1992  

                                         

 
ȹɌɍɚɜɧ ȾȬȻȺȾȴȷȴ ð ɔəɝɞɜɟɖɢɔɫ ɛɚ ɛɜɔɘɑəɑəɔɪ Ȯɧɍɜɚɝɔɞɑ ɛɜɑɐɧɐɟɥɟɪ Ɏɑɜɝɔɪ ɚɖɞ-2021 ɝɞɜ. 48 ɔɓ 71 

  

93) National Research Council (1992) DNA Technology in Forensic Science. Natl. Acad. Press, Washington, 1992. 

94) National Research Council (1994) NRC Committee on DNA Forensic Science: An Update: Statement of Task. 

Natl. Acad. Press, Washington, 1994. 

95) National Research Council (1996) The Evaluation of Forensic DNA Evidence. Natl. Acad. Press, Washington, 

1996. 

96) Nosikov V.V., Ovchinnikov I.V., Gavrilov D.K., Chelnokova M.V. (1991) The use of synthetic oligonucleotide 

primers for amplification of a variable number of tandem repeats loci for paternity testing. ï Nucleic Acids 

Symp. Ser., 24, 219. 

97) Oldroyd N.J., Urquhart A.J., Kimpton C.P., Millican E.S., Watson S.K., Downes T., Gill P.D. (1995) A highly 

discriminating octoplex short tandem repeat polymerase chain reaction system suitable for human individual 

identification. ï Electrophoresis, 16, 334ï337. PMID: 7607165. 

98) Orekhov V.A., Shaikhaev G.O., Aghajanyan A.V., Zakharenko M.V., Snigiryova G.P. (2009) Effect of low-

dose radiation on mutation rates of STR loci commonly used in forensic casework. ï 23rd International Society 

of Forensic Genetics World Congress, Buenos Aires, Argentina, September 14-18, 2009. 

99) Pena S.D.J. (1995) Pitfalls of paternity testing based solely on PCR typing of minisatellites and microsatellites. 

ï Am J Hum Genet., 56, 1503-1504. 

100) Pena S.D.J., Chakraborty R. (1994) Paternity testing in the DNA era. ï Trends in Genetics, 10, 204-09.  

101) Perez-Lezaun A., Calafell F., Mateu E., Comas D., Bosch E., Bertranpetit J. (1997) Allele Frequencies for 

20 microsatellites in a worldwide population survey. ï Hum Hered., 47, 189-196. 

102) Perkin-Elmer, AmpliTypeÈ PM+DQA1 User Guide, 1995. Part No. N808-0094. 

103) Peterson BL, Su B, Chakraborty R, Budowle B, Gaensslen RE. (2000) World population data for the HLA-

DQA1, PM and D1S80 loci with least and most common profile frequencies for combinations of loci estimated 

following NRC II guidelines. ï J Forensic Sci., 45 (1), 118-146. PMID: 10641927. 

104) Phillips C., Kind S., Fernandez-Formoso L., Gelabert-Besada M., Carracedo A., Lareu M.V. (2013) Global 

population variability in Promega PowerPlex CS7, D6S1043, and Penta B STRs. ï Int J Legal Med., 127 (5), 

901-906. PMID: 23842667. 

105) Rand S., Puers C., Skowasch K., Wiegand P., Budowle B., Brinkmann B. (1992) Population genetics and 

forensic efficienty data of 4 AMPFLP's. ï Int J Leg Med., 104 (6), 329-333. PMID: 1355354. 

106) Rolf B., Horst B., Eigel A., Sanguansermsri T., Brinkmann B., Horst J. (1998) Microsatellite profiles reveal 

an unexpected genetic relationship between Asian populations. ï Hum Genet., 102 (6), 647-652. 

107) Royle N.J., Armour J.A., Webb M., Thomas A., Jeffreys A.J. (1992) A hypervariable locus D16S309 

located at the distal end of 16p. ï Nucleic Acids Res., 20 (5), 1164, PMID: 1347930. 

108) Ruitberg C.M., Reeder D.J., Butler J.M. (2001) STRBase: a short tandem repeat DNA database for the 

human identity testing community. ï Nucleic Acids Res., 29 (1), 320-322. 

109) Sacchetti L., Calcagno G., Coto I., Tinto N., Vuttariello E., Salvatore F. (1999) Efficiency of two different 

nine-loci short tandem repeat systems for DNA typing purposes. ï Clin Chem., 45 (2), 178-183, PMID: 

9931038. 

110) Sajantila A., Lukka M. (1993) Improved separation of PCR amplified VNTR alleles by a vertical 

polyacrylamide gel electrophoresis. ï Int J Legal Med., 105 (6), 355-359. PMID: 8518202. 

111) Sajantila A, Lukka M, Syvªnen AC. (1999) Experimentally observed germline mutations at human micro- 

and minisatellite loci. ï Eur J Hum Genet., 7 (2),263-266. PMID: 10196715. 

112) Schneider HR, Rand S. (1996) High-resolution vertical PAGE: an alternative electrophoretic system with 

multiple forensic applications. ï Int J Legal Med., 108 (5), 276-279. PMID: 8721432. 

113) Schumm et al. (1998) Allelic ladders for short tandem repeat loci. United States Patent 5,783,406. 

114) Schumm et al. (1998) Multiplex amplification of short tandem repeat loci. United States Patent 5,843,660. 

115) Shiono H. (1996) Personal identification using DNA polymorphisms - the identification of forensic 

biological materials. ï Nippon Hoigaki Zasshi, 50, 320-330. 

116) Smolyanitsky A.G., Ivanov P.L., Kornienko I.V., Zamaraev V.S., Perepechina I.O., Komarovsky Yu.A., 

Pushkarev V.P., Khromov-Borisov N.N. (2004) Towards Russian reference population data on STR loci. ï 

International Congress Series, 1261, 242-244. http://dx.doi.org/10.1016/S0531-5131(03)01610-8. 

117) Smolyanitsky A.G., Smolyanitskaya A.I., Popov V.L., Zaslavsky G.I., Khromov-Borisov N.N. (2003) 

Polymorphism of LDLR, GYPA, HBGG, D7S8, GC, HLA-DQA1,Ig-JH, D17S30, ApoB and D1S80 loci in 

northwestern Russians. ï Forensic Sci Int., 137, 100ï103, PMID: 14550622. 

118) Sreenan J.J., Pettay J.D., Tbakhi A., Totos G., Sandhaus L.M., Miller M.L., Bolwell B., Tubbs R.R. (1997) 

The use of amplified variable number of tandem repeats (VNTR) in the detection of chimerism following bone 

marrow transplantation. A comparison with restriction fragment length polymorphism (RFLP) by Southern 

blotting. ï Am J Clin Pathol., 107 (3), 292-298. PMID: 9052379. 

119) Sullivan KM, Pope S, Gill P, Robertson JM. (1992) Automated DNA profiling by fluorescent labeling of 

PCR products. ï PCR Methods Appl., 2 (1), 34-40. PMID: 1490173. 

  

http://dx.doi.org/10.1016/S0531-5131(03)01610-8


Ȯɧ ɖɟɛɔɗɔ ȾȬȻȺȾȴȷȴ? www.tapotili.ru  Depuis 1992  

                                         

 
ȹɌɍɚɜɧ ȾȬȻȺȾȴȷȴ ð ɔəɝɞɜɟɖɢɔɫ ɛɚ ɛɜɔɘɑəɑəɔɪ Ȯɧɍɜɚɝɔɞɑ ɛɜɑɐɧɐɟɥɟɪ Ɏɑɜɝɔɪ ɚɖɞ-2021 ɝɞɜ. 49 ɔɓ 71 

  

120) Sweet D., Lorente M., Valenzuela A., Lorente J.A., Alvarez J.C. (1996) Increasing DNA extraction yield 

from saliva stains with a modified Chelex method. ï Forensic Sci Int., 83 (3) 167-177. 

121) Szibor R., Edelmann J., Hering S., Plate I., Wittig H., Roewer L., Wiegand P., Cal³ F., Romano V., Michael 

M. (2003) Cell line DNA typing in forensic genetics--the necessity of reliable standards. ï Forensic Sci Int., 138 

(1-3), 37-43, PMID: 14642717. 

122) Teng Y., Zhang F.X., Shen C.M., Wang F., Wang H.D., Yan J.W., Liu J.L. (2012) Genetic variation of new 

21 autosomal short tandem repeat loci in a Chinese Salar ethnic group. ï Mol Biol Rep., 39 (2), 1465-1470, 

PMID: 21617945. 

123) Tully G., Sullivan K.M., Gill P. (1993) Analysis of 6 VNTR loci by 'multiplex' PCR and automated 

fluorescent detection. ï Hum Genet., 92 (6), 554-562. PMID: 8262515. 

124) Urquhart A., Kimpton C.P., Downes T.J., Gill P. (1994) Variation in short tandem repeat sequences ï a 

survey of twelve microsatellite loci for use as forensic identification markers. ï Int J Legal Med., 107, 13ï20. 

125) Urquhart A., Oldroyd N.J., Kimpton G.P., Gill P. (1995) Highly discriminating heptaplex short tandem 

repeat PCR system for forensic identification. ï BioTechniques, 18, 116-121. PMID: 7702836. 

126) Verbenko DA, Pocheshkhova EA, Balanovskaya EV, Marshanija EZ, Kvitzinija PK, Limborska SA. (2004) 

Polymorphisms of D1 S80 and 3'ApoB minisatellite loci in Northern Caucasus populations. ï J Forensic Sci., 

49 (1), 178-180. PMID: 14979371. 

127) Verbenko DA, Slominsky PA, Spitsyn VA, Bebyakova NA, Khusnutdinova EK, Mikulich AI, Tarskaia 

LA, Sorensen MV, Ivanov VP, Bets LV, Limborska SA. (2006) Polymorphisms at locus D1S80 and other 

hypervariable regions in the analysis of Eastern European ethnic group relationships. ï Ann Hum Biol., 33 (5-

6), 570-584. PMID: 17381055. 

128) Wallin J.M., Holt C.L., Lazaruk K.D., Nguyen T.H., Walsh P.S. (2002) Constructing universal multiplex 

PCR systems for comparative genotyping. ï Journal of forensic sciences, 47 (1), 52ï65. PMID: 12064671. 

129) Walsh PS, Erlich HA, Higuchi R. (1992) Preferential PCR amplification of alleles: mechanisms and 

solutions. ï PCR Methods Appl., 1 (4), 241-250. PMID: 1477658. 

130) Walsh P., Metzger D., Higuchi R. (1991) Chelex
R
 100 as a medium for simple extraction of DNA for PCR-

based typing from forensic material. ï BioTechniques, 10, 506-513. 

131) Wong Z., Wilson V., Patel I., Povey S., Jeffreys A.J. (1987) Characterization of a panel of highly variable 

minisatellites cloned from human DNA. ï Ann Hum Genet., 51 (Pt 4), 269-288, PMID:3482146. 

132) Wu W., Hao H., Liu Q., Han X., Wu Y., Cheng J., Lu D. (2014) Analysis of linkage and linkage 

disequilibrium for syntenic STRs on 12 chromosomes. ï Int J Legal Med., 128 (5), 735-739. PMID: 24929640. 

133) Wyman A.R., White R. (1980) A highly polymorphic locus in human DNA. ï Proc Natl Acad Sci USA, 77 

(11), 6754-6758. PMID: 693568. 

134) Zavarin V., Ilina V., Krassotkin Y., Makarova T., Sutiagina D., Semikhodskii A. (2019) Evaluation of 

sensitivity and specificity of sibship determination in the Caucasian population of the Russian Federation using 

the 23 STR loci VeriFiler panel. ï Forensic Science International: Genetics Supplement Series, 7 (1), 56-58. 

https://doi.org/10.1016/j.fsigss.2019.09.023. 

135) Zhivotovsky L.A., Malyarchuk B.A., Derenko M.V., Wozniak M., Grzybowski T. (2009) Developing STR 

databases on structured populations: the native South Siberian population versus the Russian population. ï 

Forensic Sci Int Genet., 3 (4), e111-116. PMID: 19647694. 

 

  

https://doi.org/10.1016/j.fsigss.2019.09.023


Ȯɧ ɖɟɛɔɗɔ ȾȬȻȺȾȴȷȴ? www.tapotili.ru  Depuis 1992  

                                         

 
ȹɌɍɚɜɧ ȾȬȻȺȾȴȷȴ ð ɔəɝɞɜɟɖɢɔɫ ɛɚ ɛɜɔɘɑəɑəɔɪ Ȯɧɍɜɚɝɔɞɑ ɛɜɑɐɧɐɟɥɟɪ Ɏɑɜɝɔɪ ɚɖɞ-2021 ɝɞɜ. 50 ɔɓ 71 

  

ʇʨʠʣʦʞʝʥʠʷ 

ɿʘʙʦʨ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ɿɸɹʆʈ ʆɹʈɸɿʎʆɺ ɿɸʑɪʏʅʆɻʆ (ɹʋʂʂɸʃʔʅʆɻʆ) ʕʇʀʊɽʃʀʗ 

ʈʦʪʦʚʫʶ ʧʦʣʦʩʪʴ ʪʱʘʪʝʣʴʥʦ ʧʨʦʧʦʣʦʩʢʘʪʴ ʚʦʜʦʡ (2-3 ʨʘʟʘ). ɺʳʞʜʘʪʴ ʚ ʪʝʯʝʥʠʝ 3-5 ʤʠʥʫʪ, ʯʪʦʙʳ 

ʥʘʢʦʧʠʣʠʩʴ ʢʣʝʪʢʠ ʟʘʱʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ. ɸʧʪʝʯʥʦʡ ʚʘʪʥʦʡ ʧʘʣʦʯʢʦʡ ʩ ʥʘʞʠʤʦʤ ʧʨʦʪʝʨʝʪʴ ʚʥʫʪʨʝʥʥʶʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʝʠʭ ʱʸʢ ʚ ʪʝʯʝʥʠʝ 15-30 ʩʝʢʫʥʜ. ɺʘʞʥʦ ʠʤʝʥʥʦ ʧʨʦʪʝʨʝʪʴ, ʯʪʦʙʳ ʚʘʪʥʘʷ ʧʘʣʦʯʢʘ ʩʦʙʨʘʣʘ 

ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʪʘ. ʇʨʦʩʫʰʠʪʴ ʚʘʪʥʳʝ ʧʘʣʦʯʢʠ 1-1,5 ʯʘʩʘ ʥʘ 

ʧʨʦʪʦʯʥʦʤ ʚʦʟʜʫʭʝ (ʧʦʜ ʚʳʪʷʞʢʦʡ ʠʣʠ ʬʝʥʦʤ), ʧʦʩʣʝ ʯʝʛʦ ʧʦʤʝʩʪʠʪʴ ʠʭ ʚ ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ 

ʧʨʦʙʠʨʢʠ. ɿʘʢʨʳʪʳʝ ʧʨʦʙʠʨʢʠ ʭʨʘʥʠʪʴ ʧʨʠ +4Üʉ. ʇʘʢʝʪ ʩ ʧʨʦʙʠʨʢʘʤʠ ʤʦʞʥʦ ʚʳʩʣʘʪʴ ʚ ʣʘʙʦʨʘʪʦʨʠʶ 

ʦʙʳʯʥʦʡ ʧʦʯʪʦʡ. 

ɿɸɹʆʈ ʆɹʈɸɿʎʆɺ ɾʀɼʂʆʁ ʂʈʆɺʀ ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʣʦʢʪʝʚʦʡ ʚʝʥʳ, ʚ ʦʙʲʝʤʝ 1-5 ʤʣ. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʨʘʟʦʚʳʝ ʢʘʪʝʪʝʨʳ ʜʣʷ ʟʘʙʦʨʘ ʢʨʦʚʠ ʩ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ 

(ʥʘʧʨʠʤʝʨ, ʪʠʧʘ ñVenojectò, ʧʨʦʠʟʚʦʜʩʪʚʦ ñTerumo Corporationò, ɹʝʣʴʛʠʷ). ʇʨʠ ʟʘʙʦʨʝ ʢʨʦʚʠ ʚ ʦʜʥʦʨʘʟʦʚʳʡ 

ʰʧʨʠʮ ʢʨʦʚʴ ʠʟ ʥʝʛʦ ʩʣʝʜʫʝʪ ʘʢʢʫʨʘʪʥʦ (ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʥʳ) ʧʝʨʝʥʝʩʪʠ ʚ ʦʜʥʦʨʘʟʦʚʫʶ ʧʣʘʩʪʠʢʦʚʫʶ 

ʧʨʦʙʠʨʢʫ ʩ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʦʢ ʩʣʝʜʫʝʪ ʧʝʨʝʚʝʨʥʫʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʢʨʦʚʠ ʩ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ. ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʧʨʠ +4
o
C ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʤʝʩʷʮʝʚ, ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ (ʥʝʦʛʨʘʥʠʯʝʥʥʦ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ -20
o
C. 

ɸʥʪʠʢʦʘʛʫʣʷʥʪʳ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʩʚʝʨʪʳʚʘʥʠʝ ʢʨʦʚʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 0,5 M ʕɼʊɸ, 

pH 8,0. ʆʙʲʝʤʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʕɼʊɸ ʢ ʞʠʜʢʦʡ ʢʨʦʚʠ ʜʦʧʫʩʪʠʤʦ ʦʪ 1:10 ʜʦ 1:100. ʊʘʢʞʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 3,8%-ʥʳʡ ʨʘʩʪʚʦʨ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ ʚ ʦʙʲʝʤʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʢʨʦʚʴʶ 1:10. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʝʧʘʨʠʥʘ ʘʙʩʦʣʶʪʥʦ ʥʝʜʦʧʫʩʪʠʤʦ! ɻʝʧʘʨʠʥ (ʛʝʪʝʨʦʛʝʥʥʳʡ ʠ ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ) ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ ʠ ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʚʩʝ ʧʨʦʮʝʜʫʨʳ ʦʯʠʩʪʢʠ ɼʅʂ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤʥʦʡ. 

ʉʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ ʣʝʡʢʦʮʠʪʘʭ ʞʠʜʢʦʡ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʝʪ 3060 ʤʢʛ/ʤʣ. 

 

ɿɸɹʆʈ ʆɹʈɸɿʎʆɺ ɾʀɼʂʆʁ ʂʈʆɺʀ ʅɸ ʄɸʈʃʖ 

ɸʧʪʝʯʥʳʡ ʩʪʝʨʠʣʴʥʳʡ ʙʠʥʪ ʩʚʝʨʥʫʪʴ ʚ 4-8 ʩʣʦʝʚ ʠ ʧʦʤʝʩʪʠʪʴ ʚ ʯʘʰʢʫ ʇʝʪʨʠ. ʅʘ ʙʠʥʪ ʥʘʥʝʩʪʠ 1-3 

ʤʣ ʢʨʦʚʠ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʧʷʪʝʥ ʜʠʘʤʝʪʨʦʤ 3-4 ʩʤ. ʇʷʪʥʘ ʚʳʩʫʰʠʪʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʙʝʟ 

ʜʦʩʪʫʧʘ ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ. ɺʳʩʫʰʝʥʥʳʝ ʤʘʨʣʝʚʳʝ ʦʙʨʘʟʮʳ ʫʧʘʢʦʚʘʪʴ ʚ ʦʪʜʝʣʴʥʳʝ ʤʘʨʢʠʨʦʚʘʥʥʳʝ 

ʯʠʩʪʳʝ ʢʦʥʚʝʨʪʳ ʠ ʭʨʘʥʠʪʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʘʢʝʪ ʩ ʢʦʥʚʝʨʪʘʤʠ ʤʦʞʥʦ ʚʳʩʣʘʪʴ ʚ ʣʘʙʦʨʘʪʦʨʠʶ 

ʦʙʳʯʥʦʡ ʧʦʯʪʦʡ. 
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ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʢʨʦʚʠ (ʪʢʘʥʠ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʝʠʥʘʟʳ ʂ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʬʝʥʦʣ / ʭʣʦʨʦʬʦʨʤʥʦʡ ʦʯʠʩʪʢʦʡ. 

ʇʝʨʚʦʠʩʪʦʯʥʠʢ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ): Mathew, 1984 
ʇʨʠ ʚʳʜʝʣʝʥʠʠ ɼʅʂ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʣʠʟʠʩ 

ʢʣʝʪʦʢ ʢʨʦʚʠ ʜʦʜʝʮʠʣ ʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ (SDS) ʠ ʜʝʛʨʘʜʘʮʠʷ ʙʝʣʢʦʚ ʧʨʦʪʝʠʥʘʟʦʡ ʂ. ɿʘʪʝʤ ʢʣʝʪʦʯʥʳʡ ʣʠʟʘʪ 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʩʤʝʩʴʶ ʬʝʥʦʣ/ʭʣʦʨʦʬʦʨʤ/ʠʟʦʘʤʠʣʦʚʳʡ ʩʧʠʨʪ. ʌʝʥʦʣ ʫʜʘʣʷʝʪ ʠʟ ʚʦʜʥʦʡ ʬʘʟʳ ʙʝʣʢʠ, ʘ 

ʭʣʦʨʦʬʦʨʤ ï ʦʩʪʘʪʢʠ ʬʝʥʦʣʘ, ʠʟʦʘʤʠʣʦʚʳʡ ʩʧʠʨʪ ʷʚʣʷʝʪʩʷ ʧʝʥʦʛʘʩʠʪʝʣʝʤ. ɼʅʂ ʦʩʘʞʜʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʭʦʣʦʜʥʦʛʦ ʵʪʘʥʦʣʘ, ʘ ʟʘʪʝʤ ʨʘʩʪʚʦʨʷʶʪ ʚ ʊʨʠʩ-ʕɼʊɸ (ʊɽ) ʙʫʬʝʨʝ ʠʣʠ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʝ. 

 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ 

1. 300 ʤʢʣ ʢʨʦʚʠ ʠʣʠ 100-200 ʤʢʛ ʟʘʤʦʨʦʞʝʥʥʦʡ ʠʟʤʝʣʴʯʝʥʥʦʡ ʪʢʘʥʠ (ʤʳʰʮʘ, ʧʝʯʝʥʴ ʠ ʪ.ʧ.) ʩʤʝʰʘʪʴ ʩ 

ʨʘʚʥʳʤ ʦʙʲʝʤʦʤ ʣʠʟʠʨʫʶʱʝʛʦ ʙʫʬʝʨʘ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 

10 ʤʄ ʊʨʠʩ-HCl (ʨʅ 7,8) 

5 ʤʄ ʕɼʊɸ (pH 8,0) 

0,1 ʄ NaCl 

2% SDS 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʨʘʟʮʦʚ ʩʚʝʨʥʫʚʰʝʡʩʷ ʢʨʦʚʠ ʥʫʞʥʦ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʪʴ ʩʛʫʩʪʦʢ ʢʨʦʚʠ ʚ ʨʘʚʥʦʤ ʦʙʲʝʤʝ 

ʣʠʟʠʨʫʶʱʝʛʦ ʙʫʬʝʨʘ. 

2. ɼʦʙʘʚʠʪʴ 2-6 ʤʢʣ ʨʘʩʪʚʦʨʘ ʧʨʦʪʝʠʥʘʟʳ ʂ (20 ʤʛ/ʤʣ) ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 50-200 ʤʢʛ/ʤʣ ʠ 40 ʤʢʣ 

1 ʄ ʨʘʩʪʚʦʨʘ ɼʊʊ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʭʦʨʦʰʦ ʧʝʨʝʤʝʰʘʪʴ. 

3. ʆʙʨʘʟʝʮ ʠʥʢʫʙʠʨʦʚʘʪʴ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʯʘʩʦʚ (ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ) ʧʨʠ 37
 ʦ
ʉ. 

ʇʦʩʣʝ ʵʪʦʡ ʩʪʘʜʠʠ ʤʦʞʥʦ ʧʨʝʨʚʘʪʴʩʷ ʥʘ 12 ʜʥʷ (ʦʙʨʘʟʮʳ ʭʨʘʥʠʪʴ ʧʨʠ +4
 ʦ
ʉ). 

 

ʇʨʦʚʝʩʪʠ ʦʯʠʩʪʢʫ ɼʅʂ ʦʪ ʙʝʣʢʦʚ: 

4. ʂ ʦʙʨʘʟʮʫ ʜʦʙʘʚʠʪʴ 1/10 ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 3 M ʘʮʝʪʘʪʘ ʥʘʪʨʠʷ (pH 7.5). 

 ɸʮʝʪʘʪ ʥʘʪʨʠʷ ʣʫʯʰʝ ʜʦʙʘʚʣʷʪʴ ʜʦ ʬʝʥʦʣʴʥʦʡ ʵʢʩʪʨʘʢʮʠʠ, ʪ.ʢ. ʵʢʩʪʨʘʢʮʠʷ ʚ ʥʠʟʢʦʩʦʣʝʚʦʤ ʙʫʬʝʨʝ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ɼʅʂ.  

ʇʦʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ (5-13) ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʚʳʪʷʞʥʦʤ ʰʢʘʬʫ. 

5. ɼʦʙʘʚʠʪʴ ʨʘʚʥʳʡ ʦʙʲʝʤ ʬʝʥʦʣʘ (ʫʨʘʚʥʦʚʝʰʝʥʥʦʛʦ ʊʨʠʩ-HCl ʜʦ ʨʅ 7,4-8,0). ɸʢʢʫʨʘʪʥʦ ʧʝʨʝʤʝʰʠʚʘʪʴ 

ʦʙʨʘʟʝʮ (ʧʝʨʝʚʦʨʘʯʠʚʘʷ ʧʨʦʙʠʨʢʫ) ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʚ 30 ʩʝʢ. 

6. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ 2-5 ʤʠʥʫʪ ʧʨʠ 5-10 ʪʳʩ. ʦʙ/ʤʠʥ. 

ʇʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʚ ʧʨʦʙʠʨʢʝ ʦʙʨʘʟʫʝʪʩʷ 3 ʬʘʟʳ: ʥʠʞʥʷʷ ʬʝʥʦʣʴʥʘʷ, ʩʨʝʜʥʷʷ (ʫʟʢʘʷ ʠ ʙʝʣʝʩʘʷ) 

ï ʠʥʪʝʨʬʘʟʘ ʠ ʚʝʨʭʥʷʷ ʚʦʜʥʘʷ ʬʘʟʘ, ʩʦʜʝʨʞʘʱʘʷ ɼʅʂ.  

7. ɺʦʜʥʫʶ ʬʘʟʫ ʘʢʢʫʨʘʪʥʦ ʦʪʦʙʨʘʪʴ ʚ ʥʦʚʫʶ ʧʨʦʙʠʨʢʫ.  

ʉʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʧʝʨʝʥʦʩʘ ʚ ʥʦʚʫʶ ʧʨʦʙʠʨʢʫ ʠʥʪʝʨʬʘʟʥʳʭ ʙʝʣʢʦʚ. ʉʪʘʨʫʶ ʧʨʦʙʠʨʢʫ ʚʳʢʠʥʫʪʴ. 

8.  ʇʦʚʪʦʨʠʪʴ ʧʫʥʢʪʳ 6-7. 

9. ɼʦʙʘʚʠʪʴ 500 ʤʢʣ ʩʤʝʩʠ ʬʝʥʦʣ/ʭʣʦʨʦʬʦʨʤ ʠʣʠ ʩʤʝʩʠ ʬʝʥʦʣ/ʭʣʦʨʦʬʦʨʤ/ʠʟʦʘʤʠʣʦʚʳʡ ʩʧʠʨʪ. ɸʢʢʫʨʘʪʥʦ 

ʧʝʨʝʤʝʰʠʚʘʪʴ ʦʙʨʘʟʝʮ (ʧʝʨʝʚʦʨʘʯʠʚʘʷ ʧʨʦʙʠʨʢʫ) ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʚ 30 ʩʝʢ. 

10. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ 2-5 ʤʠʥʫʪ ʧʨʠ 5-10 ʪʳʩ. ʦʙ/ʤʠʥ. ɺʝʨʭʥʶʶ ʬʘʟʫ ʘʢʢʫʨʘʪʥʦ ʦʪʦʙʨʘʪʴ ʚ ʥʦʚʫʶ 

ʧʨʦʙʠʨʢʫ.  

11. ʇʦʚʪʦʨʠʪʴ ʧʫʥʢʪ 10 ʜʦ ʦʪʩʫʪʩʪʚʠʷ ʠʥʪʝʨʬʘʟʳ ʧʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ (1-2 ʨʘʟʘ). 

12. ɼʦʙʘʚʠʪʴ 500 ʤʢʣ ʭʣʦʨʦʬʦʨʤʘ. ɸʢʢʫʨʘʪʥʦ ʧʝʨʝʤʝʰʠʚʘʪʴ ʦʙʨʘʟʝʮ (ʧʝʨʝʚʦʨʘʯʠʚʘʷ ʧʨʦʙʠʨʢʫ) ʚ ʪʝʯʝʥʠʝ 3 

ʤʠʥ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʚ 30 ʩʝʢ. 

13. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ 2-5 ʤʠʥ. ʧʨʠ 5-10 ʪʳʩ. ʦʙ/ʤʠʥ. ɺʝʨʭʥʶʶ ʬʘʟʫ ʦʪʦʙʨʘʪʴ ʚ ʥʦʚʫʶ ʧʨʦʙʠʨʢʫ (1,5 ʤʣ).  

ɺʦʜʥʘʷ ʬʘʟʘ ʩʦʜʝʨʞʠʪ ɼʅʂ, ʦʯʠʱʝʥʥʫʶ ʦʪ ʙʝʣʢʦʚ. 

ʇʨʦʚʝʩʪʠ ʦʩʘʞʜʝʥʠʝ ɼʅʂ: 

14. ʂ ʦʙʨʘʟʮʫ ʜʦʙʘʚʠʪʴ 2,5 ʦʙʲʝʤʘ ʭʦʣʦʜʥʦʛʦ (-20
o
C) 96% ʵʪʘʥʦʣʘ. ɸʢʢʫʨʘʪʥʦ ʧʝʨʝʤʝʰʘʪʴ ʩʦʜʝʨʞʠʤʦʝ 

ʧʨʦʙʠʨʢʠ.  

ʆʩʘʞʜʝʥʠʝ ɼʅʂ ʚʠʟʫʘʣʴʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʦ ʧʦʷʚʣʝʥʠʶ çʙʝʣʢʦʦʙʨʘʟʥʳʭè ʥʠʪʝʡ ʚ ʨʘʩʪʚʦʨʝ. 

ɼʦʙʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʈʅʂ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʦʩʘʞʜʝʥʠʶ ɼʅʂ (ʧʨʠ ʤʘʣʳʭ ʦʞʠʜʘʝʤʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ). 

15. ʇʨʠ ʤʘʣʦʤ ʚʳʭʦʜʝ ʦʩʘʞʜʘʝʤʦʡ ɼʅʂ ʦʙʨʘʟʝʮ ʚʳʜʝʨʞʘʪʴ ʥʝ ʤʝʥʝʝ 30 ʤʠʥ ʧʨʠ -70
o
C ʠʣʠ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ 

ʧʨʠ -20
o
C.  

16. ʆʙʨʘʟʝʮ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ 5 ʤʠʥʫʪ ʧʨʠ 10 ʪʳʩ. ʦʙ/ʤʠʥ.  

ɽʩʣʠ ʦʩʘʜʢʘ ɼʅʂ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ ʦʙʨʘʟʝʮ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ. 
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17. ʋʜʘʣʠʪʴ ʩʫʧʝʨʥʘʪʘʥʪ, ʘʢʢʫʨʘʪʥʦ ʧʝʨʝʚʝʨʥʫʚ ʧʨʦʙʠʨʢʫ ʚʚʝʨʭ ʜʥʦʤ. ʋʜʘʣʠʪʴ ʦʩʪʘʶʱʠʝʩʷ ʢʘʧʣʠ, 

ʧʨʦʤʘʢʠʚʘʷ ʧʨʦʙʠʨʢʫ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ. 

18. ʆʩʘʞʜʝʥʥʫʶ ɼʅʂ ʧʨʦʤʳʪʴ, ʜʦʙʘʚʠʚ ʚ ʧʨʦʙʠʨʢʫ 300-500 ʤʢʣ ʭʦʣʦʜʥʦʛʦ 80% ʵʪʘʥʦʣʘ. ɺʩʪʨʷʭʥʫʪʴ ʥʘ 

ɺʦʨʪʝʢʩʝ (1-3 ʩʝʢ). ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ 2-5 ʤʠʥ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ.  

19. ʇʦʚʪʦʨʠʪʴ ʧ.18.  

20. ɺʳʩʫʰʠʪʴ ʦʩʘʜʦʢ ɼʅʂ ʚ ʚʦʟʜʫʰʥʦʤ ʰʢʘʬʫ ʧʨʠ 40
o
C (ʧʨʦʙʠʨʢʫ ʩʣʝʜʫʝʪ ʥʘʧʦʣʦʚʠʥʫ ʟʘʢʨʳʪʴ).  

ɼʣʷ ʚʳʩʫʰʠʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 10-20 ʤʠʥ. 

21.  ʂ ʦʩʘʜʢʫ ʜʦʙʘʚʠʪʴ 50-200 ʤʢʣ ʊɽ ʙʫʬʝʨʘ (10 mM ʊʨʠʩ-HCl, pH 7.4-8.0; 1 mM Na2ʕɼʊɸ). ɸʢʢʫʨʘʪʥʦ 

ʧʝʨʝʤʝʰʘʪʴ ʠ ʠʥʢʫʙʠʨʦʚʘʪʴ ʧʨʠ 56
o
C ʚ ʪʝʯʝʥʠʝ 30-60 ʤʠʥ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʚʩʪʨʷʭʥʫʪʴ ʥʘ 

ɺʦʨʪʝʢʩʝ ʠ ʦʩʘʜʠʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ. 

22. ʆʧʨʝʜʝʣʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ.  

23. ʆʙʨʘʟʮr  ɼʅʂ ʭʨʘʥʠʪʴ ʧʨʠ 2-8
o
C. 
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ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʯʠʩʪʢʘ ɼʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʬʝʥʦʣ/ʭʣʦʨʦʬʦʨʤʥʳʤ ʤʝʪʦʜʦʤ 

ʇʝʨʚʦʠʩʪʦʯʥʠʢ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ): ʌʝʜʯʝʥʢʦ ʠ ʜʨ., 2004 
ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ çʧʨʦʙʣʝʤʥʦʡè ɼʅʂ (ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʷʚʣʷʶʪʩʷ ʥʝʩʧʝʮʠʬʠʯʥʳʤʠ 

ʧʨʦʜʫʢʪʳ ʇʎʈ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʝ ʦʜʥʦʨʘʟʦʚʳʝ ʢʦʣʦʥʢʠ (ʘʤʧʣʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʦʙʠʨʢʠ ʥʘ 0,5 ʤʣ, 

ʩ ʠʛʦʣʴʯʘʪʳʤ ʦʪʚʝʨʩʪʠʝʤ ʚ ʜʥʝ ʠ ʟʘʧʦʣʥʝʥʥʳʝ ʦʯʠʱʘʶʱʠʤ ʩʦʨʙʝʥʪʦʤ). ɻʝʣʴ-ʬʠʣʴʪʨʘʮʠʷ ʩʢʚʦʟʴ ʢʦʣʦʥʢʠ 

ʧʦʟʚʦʣʷʝʪ ʦʩʚʦʙʦʜʠʪʴ ʨʘʩʪʚʦʨ ɼʅʂ ʦʪ ʢʘʪʠʦʥʦʚ (ʩʤʦʣʘ ʜʘʫʵʢʩ-50W) ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʠʤʝʩʝʡ 

(ʩʝʬʘʜʝʢʩ G-50). 

ʆʜʥʘ ʢʦʣʦʥʢʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʯʠʩʪʠʪʴ ʜʦ 50 ʤʢʣ ʨʘʩʪʚʦʨʘ ɼʅʂ (ʥʝ ʙʦʣʝʝ, ʠʥʘʯʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ). ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʩʠʣʴʥʦ 

ʟʘʛʨʷʟʥʝʥʥʦʡ ɼʅʂ, ʫʩʧʝʰʥʦʡ ʦʢʘʟʳʚʘʝʪʩʷ ʜʚʦʡʥʘʷ ʦʯʠʩʪʢʘ. 

ʂʦʣʦʥʢʠ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʧʨʠ +4
o
C, ʚ ʫʩʣʦʚʠʷʭ, ʧʨʝʜʦʭʨʘʥʷʶʱʠʭ ʦʪ ʚʳʩʳʭʘʥʠʷ ʙʫʬʝʨʘ ʚʥʫʪʨʠ 

ʢʦʣʦʥʦʢ. ʉʨʦʢ ʛʦʜʥʦʩʪʠ ʜʦ 6 ʤʝʩʷʮʝʚ ʩʦ ʜʥʷ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʩʦʭʰʫʶ ʢʦʣʦʥʢʫ ʤʦʞʥʦ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʦʤʳʪʴ ʫʨʘʚʥʦʚʝʰʠʚʘʶʱʠʤ ʙʫʬʝʨʦʤ (10 ʤʄ ʊʨʠʩ-HCl pH 8,0 ʠ 1 ʤʄ ʕɼʊɸ) ʧʨʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʠ ʥʘ ʥʠʟʢʠʭ ʦʙʦʨʦʪʘʭ ʜʣʷ ʥʘʩʳʱʝʥʠʷ ʛʝʣʷ-ʩʦʨʙʝʥʪʘ. 

 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ 

1. ʋʜʘʣʠʪʴ ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʧʘʨʘʬʠʣʴʤʘ ʩʦ ʜʥʘ ʠ ʢʨʳʰʢʠ ʢʦʣʦʥʢʠ. 

2. ɺʩʪʘʚʠʪʴ ʢʦʣʦʥʢʫ ʩ ʧʦʣʫʟʘʢʨʳʪʦʡ ʢʨʳʰʢʦʡ ʚ 1,5-ʤʣ ʧʨʦʙʠʨʢʫ ʪʠʧʘ ʕʧʧʝʥʜʦʨʬ ʠ ʧʦʤʝʩʪʠʪʴ ʵʪʫ 

ʢʦʥʩʪʨʫʢʮʠʶ ʚ ʤʠʢʨʦʮʝʥʪʨʠʬʫʛʫ. 

3. ɺʳʩʫʰʠʪʴ ʢʦʣʦʥʢʫ ʦʪ ʫʨʘʚʥʦʚʝʰʠʚʘʶʱʝʛʦ ʙʫʬʝʨʘ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʧʨʠ 4000 g. 

4. ʂʦʣʦʥʢʫ ʧʝʨʝʩʪʘʚʠʪʴ ʚ ʥʦʚʫʶ 1,5-ʤʣ ʧʨʦʙʠʨʢʫ ʪʠʧʘ ʕʧʧʝʥʜʦʨʬ. ʇʨʦʙʠʨʢʫ ʩ ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʤ ʙʫʬʝʨʦʤ 

ʚʳʢʠʥʫʪʴ. 

5. ɺ ʢʦʣʦʥʢʫ ʘʢʢʫʨʘʪʥʦ (ʧʦ ʩʪʝʥʢʝ ʧʨʦʙʠʨʢʠ) ʥʘʩʣʦʠʪʴ 30-50 ʤʢʣ ʨʘʩʪʚʦʨʘ ɼʅʂ ʠ ʧʦʣʫʟʘʢʨʳʪʴ ʢʨʳʰʢʫ. 

6. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʧʨʠ 4000 g. 

7. ʇʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʙʲʝʤ ʦʪʬʠʣʴʪʨʦʚʘʚʰʝʛʦʩʷ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 
ʧʨʝʚʳʰʘʪʴ ʜʦʙʘʚʣʝʥʥʳʡ ʦʙʲʝʤ ʦʯʠʱʘʝʤʦʡ ɼʅʂ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʪʦʨʠʪʴ ʧ.6. 

ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʨʘʩʪʚʦʨʘ ɼʅʂ ʧʨʠ ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ ʦʯʠʩʪʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ! 

8. ʀʩʧʦʣʴʟʦʚʘʥʥʫʶ ʢʦʣʦʥʢʫ ʚʳʢʠʥʫʪʴ. ʆʯʠʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ɼʅʂ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 1,5-ʤʣ ʧʨʦʙʠʨʢʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ ʜʣʷ ʇʎʈ. ʍʨʘʥʠʪʴ ʧʨʠ +4
o
C.  

9. ʇʨʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦʚʪʦʨʠʪʴ ʦʯʠʩʪʢʫ ʥʘ ʥʦʚʦʡ ʢʦʣʦʥʢʝ. 

10. ʆʯʠʱʝʥʥʫʶ ɼʅʂ ʞʝʣʘʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʩʞʘʪʳʝ ʩʨʦʢʠ (ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ), ʧʦʩʢʦʣʴʢʫ 

ʧʨʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʝʛʨʘʜʘʮʠʷ ʦʯʠʱʝʥʥʦʡ ɼʅʂ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ 

pH ʨʘʩʪʚʦʨʘ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʤʝʥʷʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦ. 
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ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʦʥʦʦʙʤʝʥʥʦʡ ʩʤʦʣʳ ʏʝʣʝʢʩ-100 (ChelexÈ-100). 

ʇʝʨʚʦʠʩʪʦʯʥʠʢ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ): Walsh et al., 1991 
ʉ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʠ ʚʧʣʦʪʴ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʥʝʦʨʛʘʥʠʯʝʩʢʠʤ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʤ ʚʳʜʝʣʝʥʠʷ ɼʅʂ. ʄʝʪʦʜ ʧʨʠʛʦʜʝʥ 

ʜʣʷ ʵʢʩʧʝʨʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʧʨʦʩʪ, ʙʝʟʦʧʘʩʝʥ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʵʢʩʪʨʘʢʮʠʶ ɼʅʂ ʠʟ 

ʨʘʟʣʠʯʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʨʦʮʝʜʫʨʘ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚʦʦʙʱʝ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʚ ʦʯʠʱʝʥʥʦʤ ʚʠʜʝ, ʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʦʯʠʩʪʢʝ ɼʅʂ ʦʪ ʙʝʣʢʦʚ ʠ ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʠʥʛʠʙʠʪʦʨʦʚ ʇʎʈ) ʧʫʪʝʤ ʢʠʧʷʯʝʥʠʷ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʭʝʣʘʪʠʨʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ ʏʝʣʝʢʩ-100 (ʂʠʣʝʢʩ). ʇʦʣʫʯʘʝʤʳʡ ʧʨʝʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʣʝʪʦʯʥʳʡ ʣʠʟʘʪ, ʩʦʜʝʨʞʘʱʠʡ ʚʩʝ ʠʩʭʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ɼʅʂ). ʉʫʧʝʨʥʘʪʘʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʦʜʥʦʮʝʧʦʯʝʯʥʫʶ ʛʝʥʦʤʥʫʶ ɼʅʂ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦʙʘʚʣʷʝʪʩʷ ʚ 

ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʜʣʷ ʇʎʈ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ 5%-ʥʦʡ ʩʫʩʧʝʥʟʠʠ ʏʝʣʝʢʩ-100 (10 ʤʣ) 

ʂ 500 ʤʛ ʏʝʣʝʢʩ-100 ʜʦʙʘʚʣʷʶʪ ʜʝʠʦʥʠʟʦʚʘʥʥʫ  ʁʚʦʜʫ ʜʦ ʢʦʥʝʯʥʦʛʦ ʦʙʲʝʤʘ ʨʘʩʪʚʦʨʘ 10 ʤʣ. ʏʝʣʝʢʩ-

100 ʚ ʚʦʜʝ ʥʝ ʨʘʩʪʚʦʨʷʝʪʩʷ. ɺ ʨʘʩʪʚʦʨ ʧʦʤʝʱʘʶʪ ʩʪʝʨʠʣʴʥʫʶ ʤʘʛʥʠʪʥʫʶ ʚʝʨʪʫʰʢʫ (ʨʘʟʤʝʨʦʤ ʧʨʠʤʝʨʥʦ 

7ʭ20 ʤʤ), ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʫʩʧʝʥʟʠʠ ʥʘ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. 

ɿʥʘʯʝʥʠʝ ʨʅ ʩʫʩʧʝʥʟʠʠ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 9-11 ʠ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʮʠʠ. ʇʨʠʛʦʪʦʚʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʩ ʤʘʛʥʠʪʥʦʡ ʚʝʨʪʫʰʢʦʡ ʭʨʘʥʷʪ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʣʠ +4
o
C. 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʢʨʦʚʠ (ʩʚʝʞʘʷ, ʟʘʤʦʨʦʞʝʥʥʘʷ), ʧʷʪʝʥ ʢʨʦʚʠ ʠ ʩʣʶʥʳ 

1. ɺ ʩʪʝʨʠʣʴʥʫʶ 1,5-ʤʣ ʤʠʢʨʦʮʝʥʪʨʠʬʫʞʥʫʶ ʧʨʦʙʠʨʢʫ ʜʦʙʘʚʠʪʴ 1 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. 

2. ɺ ʧʨʦʙʠʨʢʫ ʜʦʙʘʚʠʪʴ 1-400 ʤʢʣ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʠʣʠ ʚʳʨʝʟʢʫ ʠʟ ʤʘʪʝʨʠʘʣʘ ʩ ʧʷʪʥʦʤ ʢʨʦʚʠ ʨʘʟʤʝʨʦʤ 3-25 

ʤʤ
2
 ʠʣʠ 20-200 ʤʢʣ ʩʚʝʞʝʡ ʩʣʶʥʳ. 

3. ʇʝʨʝʤʝʰʘʪʴ ʥʘ ɺʦʨʪʝʢʩʝ ʚ ʪʝʯʝʥʠʝ 5-10 ʩʝʢʫʥʜ (ʵʪʫ ʩʪʘʜʠʶ ʧʨʦʧʫʩʪʠʪʴ ʜʣʷ ʧʷʪʝʥ ʢʨʦʚʠ). 

4. ʀʥʢʫʙʠʨʦʚʘʪʴ ʦʙʨʘʟʝʮ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 10-15 ʤʠʥʫʪ, ʧʝʨʝʤʝʰʠʚʘʷ ʥʘ ɺʦʨʪʝʢʩʝ 

ʯʝʨʝʟ 1-2 ʤʠʥʫʪʳ. 

5. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ (10-15 ʪʳʩ. g) ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥʫʪ. 

6. ʅʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʘʢʢʫʨʘʪʥʦ ʫʜʘʣʠʪʴ ʧʠʧʝʪʢʦʡ, ʩʪʘʨʘʷʩʴ ʥʝ ʧʦʪʨʝʚʦʞʠʪʴ ʩʘʤ ʦʩʘʜʦʢ. ʉ ʦʩʘʜʢʦʤ 

ʜʦʣʞʥʦ ʦʩʪʘʪʴʩʷ ʥʝ ʙʦʣʝʝ 30 ʤʢʣ ʞʠʜʢʦʩʪʠ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʚʳʨʝʟʢʦʡ ʠʟ ʧʷʪʥʘ ʢʨʦʚʠ ʝʝ ʩʣʝʜʫʝʪ ʦʩʪʘʚʠʪʴ ʚ 

ʧʨʦʙʠʨʢʝ ʚʤʝʩʪʝ ʩ ʦʩʘʜʢʦʤ. 

7. ɼʦʙʘʚʠʪʴ 200 ʤʢʣ 5%-ʥʦʡ ʩʫʩʧʝʥʟʠʠ ʏʝʣʝʢʩ-100.  

ɺʦ ʚʨʝʤʷ ʦʪʙʦʨʘ ʩʫʩʧʝʥʟʠʶ ʥʫʞʥʦ ʥʝʧʨʝʨʳʚʥʦ ʧʝʨʝʤʝʰʠʚʘʪʴ ʥʘ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʢʦʥʝʯʥʠʢʠ ʩ ʰʠʨʦʢʠʤ ʦʪʚʝʨʩʪʠʝʤ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʫʞʥʦ ʩʨʝʟʘʪʴ ʢʦʥʯʠʢ). 

 

8. ʇʝʨʝʤʝʰʘʪʴ ʥʘ ɺʦʨʪʝʢʩʝ ʚ ʪʝʯʝʥʠʝ 5-10 ʩʝʢʫʥʜ ʜʣʷ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʥʠʷ ʦʩʘʜʢʘ. 

9. ʀʥʢʫʙʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ 20-30 ʤʠʥʫʪ ʧʨʠ 56ʉ (ʚ ʪʚʝʨʜʦʪʝʣʴʥʦʤ ʪʝʨʤʦʩʪʘʪʝ ʠʣʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ). 

10. ʇʝʨʝʤʝʰʘʪʴ ʥʘ ɺʦʨʪʝʢʩʝ ʚ ʪʝʯʝʥʠʝ 5-10 ʩʝʢʫʥʜ. 

11. ʀʥʢʫʙʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ 8 ʤʠʥʫʪ ʧʨʠ 100ʉ (ʚ ʪʚʝʨʜʦʪʝʣʴʥʦʤ ʪʝʨʤʦʩʪʘʪʝ ʠʣʠ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ). 

12. ʇʝʨʝʤʝʰʘʪʴ ʥʘ ɺʦʨʪʝʢʩʝ ʚ ʪʝʯʝʥʠʝ 5-10 ʩʝʢʫʥʜ. 

13. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ (10-15 ʪʳʩ. g) ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥʫʪ. 

14. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʠʩʧʦʣʴʟʦʚʘʪʴ 1-5 ʤʢʣ ʩʫʧʝʨʥʘʪʘʥʪʘ. 

15. ʆʙʨʘʟʝʮ ʭʨʘʥʠʪʴ ʧʨʠ 2-8ÁC (ʜʦ 1 ʤʝʩʷʮʘ) ʠʣʠ ʧʨʠ -20ʉ (ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ). 

16. ɼʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʚʪʦʨʠʪʴ ʩ ʧʫʥʢʪʘ 12. 

 ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʣʫʢʦʚʠʮ ʚʦʣʦʩ 

1. ʆʙʨʝʟʢʠ ʧʨʠʢʦʨʥʝʚʳʭ ʯʘʩʪʝʡ ʚʦʣʦʩ, ʩʦʜʝʨʞʘʱʠʭ ʥʝʧʦʚʨʝʞʜʝʥʥʫʶ ʣʫʢʦʚʠʯʥʫʶ ʯʘʩʪʴ, ʜʣʠʥʦʡ ʦʢʦʣʦ 1 
ʩʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 1-3 ʰʪʫʢ ʧʦʤʝʩʪʠʪʴ ʚ ʩʪʝʨʠʣʴʥʫʶ 1,5-ʤʣ ʤʠʢʨʦʮʝʥʪʨʠʬʫʞʥʫʶ ʧʨʦʙʠʨʢʫ. 

2. ʆʪʤʳʪʴ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ 30%-ʥʳʤ ʩʧʠʨʪʦʤ ʚ ʪʝʯʝʥʠʝ 10-15 ʤʠʥʫʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

3. ʋʜʘʣʠʪʴ ʩʧʠʨʪ ʠ ʦʪʤʳʪʴ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʚ 400 ʤʢʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ ʚ ʪʝʯʝʥʠʝ 10-15 ʤʠʥʫʪ 

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

4. ʋʜʘʣʠʪʴ ʚʦʜʫ, ʚʳʩʫʰʠʪʴ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ. 

5. ɼʦʙʘʚʠʪʴ 50-200 ʤʢʣ 5%-ʥʦʡ ʩʫʩʧʝʥʟʠʠ ʏʝʣʝʢʩ-100, 3 ʤʢʣ ʨʘʩʪʚʦʨʘ ʧʨʦʪʝʠʥʘʟʳ ʂ (20 ʤʛ/ʤʣ) ʠ 2 ʤʢʣ 

1ʄ ʜʠʪʠʦʪʨʝʡʪʦʣʘ. 

6. ʀʥʢʫʙʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ ʧʨʠ 37ʉ. 



Ȯɧ ɖɟɛɔɗɔ ȾȬȻȺȾȴȷȴ? www.tapotili.ru  Depuis 1992  

                                         

 
ȹɌɍɚɜɧ ȾȬȻȺȾȴȷȴ ð ɔəɝɞɜɟɖɢɔɫ ɛɚ ɛɜɔɘɑəɑəɔɪ Ȯɧɍɜɚɝɔɞɑ ɛɜɑɐɧɐɟɥɟɪ Ɏɑɜɝɔɪ ɚɖɞ-2021 ɝɞɜ. 55 ɔɓ 71 

  

7. ɼʦʙʘʚʠʪʴ 3 ʤʢʣ ʨʘʩʪʚʦʨʘ ʧʨʦʪʝʠʥʘʟʳ ʂ (20 ʤʛ/ʤʣ) ʠ ʠʥʢʫʙʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʧʨʠ 56ʉ. 

8. ʇʨʦʜʦʣʞʠʪʴ ʩ ʧ. 10 ʤʝʪʦʜʠʢʠ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʠʟ ʢʨʦʚʠ. 

 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʧʷʪʝʥ, ʩʦʜʝʨʞʘʱʠʭ ʩʧʝʨʤʫ 

1. ɺʳʨʝʟʢʫ ʠʟ ʤʘʪʝʨʠʘʣʘ ʩ ʧʷʪʥʦʤ ʩʧʝʨʤʳ ʨʘʟʤʝʨʦʤ 3-25 ʤʤ
2
 ʧʦʤʝʩʪʠʪʴ ʚ ʩʪʝʨʠʣʴʥʫʶ 1,5-ʤʣ 

ʤʠʢʨʦʮʝʥʪʨʠʬʫʞʥʫʶ ʧʨʦʙʠʨʢʫ ʠ ʜʦʙʘʚʠʪʴ 300 ʤʢʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. 

2. ɼʦʙʘʚʠʪʴ 6 ʤʢʣ ʨʘʩʪʚʦʨʘ ʧʨʦʪʝʠʥʘʟʳ ʂ (20 ʤʛ/ʤʣ, ʢʦʥʝʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠ ̫400 ʤʢʛ/ʤʣ). ʇʝʨʝʤʝʰʘʪʴ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʳʨʝʟʢʘ ʠʟ ʤʘʪʝʨʠʘʣʘ ʦʢʘʟʘʣʘʩɹ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥʥʦʡ ʚ ʞʠʜʢʦʩʪʴ. 

3. ʀʥʢʫʙʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ 90 ʤʠʥʫʪ ʧʨʠ 56ʉ. 

4. ɺʳʨʝʟʢʫ ʠʟ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʥʝʩʪʠ ʚ ʥʦʚʫʶ ʧʨʦʙʠʨʢʫ ʠ ʭʨʘʥʠʪʴ ʧʨʠ -20ʉ ʜʦ ʧʦʣʥʦʛʦ ʫʩʧʝʰʥʦʛʦ 

ʦʢʦʥʯʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʠʪʴ ʵʢʩʪʨʘʢʮʠʶ ʠʟ ʵʪʦʛʦ ʞʝ ʧʷʪʥʘ. 

5. ʆʩʪʘʚʰʫʶʩʷ ʚ ʠʩʭʦʜʥʦʡ ʧʨʦʙʠʨʢʝ ʞʠʜʢʦʩʪʴ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ (10-15 

ʪʳʩ. g) ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. 

6. ʅʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʧʝʨʝʥʝʩʪʠ ʚ ʥʦʚʫʶ ʧʨʦʙʠʨʢʫ. 

ʆʩʪʘʚʰʠʡʩʷ ʦʩʘʜʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʜʨʘ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. 

ʅʘʜʦʩʘʜʦʯʥʘʷ ʞʠʜʢʦʩʪʴ, ʧʝʨʝʥʝʩʝʥʥʘʷ ʚ ʥʦʚʫʶ ʧʨʦʙʠʨʢʫ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʟʘʪ ʥʝʩʧʝʨʤʘʣʴʥʳʭ 

ʢʣʝʪʦʢ. ʕʪʦʪ ʧʨʝʧʘʨʘʪ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʧʨʠ -20ʉ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ɼʅʂ ʥʝʩʧʝʨʤʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʩʤʝʰʘʥʥʦʤ ʧʷʪʥʝ (ʥʘʧʨʠʤʝʨ, 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʠʣʠ ʢʣʝʪʢʠ ʢʨʦʚʠ). ɼʣʷ ʵʪʦʛʦ ʢ ʣʠʟʘʪʫ ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ 20%-ʥʫʶ ʩʫʩʧʝʥʟʠʶ ʏʝʣʝʢʩ-

100 (1/3 ʯʘʩʪʴ ʦʪ ʦʙʲʝʤʘ), ʧʝʨʝʤʝʰʘʪʴ ʠ ʠʥʢʫʙʠʨʦʚʘʪʴ ʧʨʠ 56ʉ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ɼʘʣʝʝ ʧʨʦʜʦʣʞʠʪʴ ʩ ʧ. 

10 ʤʝʪʦʜʠʢʠ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʠʟ ʢʨʦʚʠ. 

 

7. ʈʝʩʫʩʧʝʥʜʠʨʦʚʘʪʴ ʦʩʘʜʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʷʜʨʘ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʚ 200 ʤʢʣ ʙʫʬʝʨʘ TEN 0.15, ʜʦʙʘʚʠʪʴ 20 

ʤʢʣ 10%-ʛʦ ʨʘʩʪʚʦʨʘ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ. 

8. ʇʝʨʝʤʝʰʘʪʴ ʥʘ ɺʦʨʪʝʢʩʝ ʚ ʪʝʯʝʥʠʝ 5-10 ʩʝʢʫʥʜ. 

9. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ (10-15 ʪʳʩ. g) ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ, ʥʘʜʦʩʘʜʦʯʥʫʶ 

ʞʠʜʢʦʩʪʴ ʦʩʪʦʨʦʞʥʦ ʫʜʘʣʠʪʴ. 

10. ʈʝʩʫʩʧʝʥʜʠʨʦʚʘʪʴ ʦʩʘʜʦʢ ʚ 1 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. 

11. ʇʝʨʝʤʝʰʘʪʴ ʥʘ ɺʦʨʪʝʢʩʝ ʚ ʪʝʯʝʥʠʝ 5-10 ʩʝʢʫʥʜ. 

12. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʪʴ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ (10-15 ʪʳʩ. g) ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ, ʥʘʜʦʩʘʜʦʯʥʫʶ 

ʞʠʜʢʦʩʪʴ ʦʩʪʦʨʦʞʥʦ ʫʜʘʣʠʪʴ. 

13. ɼʦʙʘʚʠʪʴ ʢ ʦʩʘʜʢʫ 90 ʤʢʣ 5%-ʥʦʡ ʩʫʩʧʝʥʟʠʠ ʏʝʣʝʢʩ-100, 5 ʤʢʣ 1 ʄ ʜʠʪʠʦʪʨʝʡʪʦʣʘ (ʜʦ ʢʦʥʝʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 50 mM), 4 ʤʢʣ ʨʘʩʪʚʦʨʘ ʧʨʦʪʝʠʥʘʟʳ ʂ (20 ʤʛ/ʤʣ, ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 800 ʤʢʛ/ʤʣ). 

14. ʇʝʨʝʤʝʰʘʪʴ ʥʘ ɺʦʨʪʝʢʩʝ ʚ ʪʝʯʝʥʠʝ 5-10 ʩʝʢʫʥʜ. 

15. ʀʥʢʫʙʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ 90 ʤʠʥʫʪ ʧʨʠ 56ʉ. 

16. ʇʨʦʜʦʣʞʠʪʴ ʩ ʧ. 10 ʤʝʪʦʜʠʢʠ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʠʟ ʢʨʦʚʠ. 
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ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʂʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʨʘʩʪʚʦʨ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ, 10 ʤʛ/ʤʣ 

ʈʘʩʪʚʦʨʷʶʪ 1 ʛ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ ʚ 100 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ʍʨʘʥʷʪ ʚ 

ʪʝʤʥʦʪʝ (ʚ ʙʫʪʳʣʠ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ) ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. ʈʘʙʦʪʘʪʴ ʚ ʧʝʨʯʘʪʢʘʭ. ɺʦʟʤʦʞʥʦ, ʙʨʦʤʠʩʪʳʡ ʵʪʠʜʠʡ ʷʚʣʷʝʪʩʷ ʤʫʪʘʛʝʥʦʤ. 

ʈʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ, 0,5 ʤʢʛ/ʤʣ 

ʈʘʩʪʚʦʨʷʶʪ 50 ʤʢʣ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠʷ (10 ʤʛ/ʤʣ) ʚ 1 ʤʣ 

ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. ʍʨʘʥʷʪ ʚ ʪʝʤʥʦʪʝ (ʚ ʙʫʪʳʣʠ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ) ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. ʈʘʙʦʪʘʪʴ ʚ ʧʝʨʯʘʪʢʘʭ. ɺʦʟʤʦʞʥʦ, ʙʨʦʤʠʩʪʳʡ ʵʪʠʜʠʡ ʷʚʣʷʝʪʩʷ ʤʫʪʘʛʝʥʦʤ. 

ʌʝʥʦʣ, ʨʅ 8,0 

ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʝʥʦʣ ʨʘʩʧʣʘʚʣʷʶʪ ʧʨʠ 65-70Áʉ ʠ ʧʝʨʝʛʦʥʷʶʪ ʧʨʠ 180Áʉ ʧʦʜ ʜʝʠʦʥʠʟʦʚʘʥʥʫ  ʁ

ʚʦʜʫ. ʇʦʩʣʝ ʧʝʨʝʛʦʥʢʠ ʚʦʜʥʫʶ ʬʘʟʫ ʦʩʪʘʚʣʷʶʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 1/10 ʦʪ ʦʙʲʝʤʘ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʬʝʥʦʣʘ. 

ɼʦʙʘʚʣʷʶʪ 8-ʛʠʜʨʦʦʢʩʠʭʠʥʦʣʠʥ (ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1% = 1 ʛ ʥʘ 1 ʣ ʬʝʥʦʣʘ) ʠ 2-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣ 

(ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,02% = 0,2 ʛ ʥʘ 1 ʣ ʬʝʥʦʣʘ). ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ, 8-

ʛʠʜʨʦʦʢʩʠʭʠʥʦʣʠʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʜʘʝʪ ʬʝʥʦʣʫ ʞʝʣʪʳʡ ʮʚʝʪ. ʇʦʣʫʯʠʚʰʠʡʩʷ ʥʘ ʵʪʦʤ ʵʪʘʧʝ çʢʠʩʣʳʡ 

ʬʝʥʦʣè ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʝʥ, ʝʛʦ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʧʨʠ -20Áʉ ʚ ʪʝʤʥʦʪʝ ʜʦ ʦʜʥʦʛʦ ʛʦʜʘ. 

ʅʘʩʳʝɦʥʠʝ ʬʝʥʦʣʘ. ʇʦʣʫʯʝʥʥʳʡ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʩʪʘʜʠʠ çʢʠʩʣʳʡ ʬʝʥʦʣè ʩʤʝʰʠʚʘʶʪ ʩ ʨʘʚʥʳʤ 

ʦʙʲʝʤʦʤ 1 ʄ ʊʨʠʩ-HCl (ʨʅ 7,5-8,0). ʇʝʨʝʤʝʰʠʚʘʶʪ ʩʤʝʩʴ ʚ ʪʝʯʝʥʠʝ 30-60 ʤʠʥʫʪ. ɺʝʨʭʥʶʶ ʚʦʜʥʫʶ ʬʘʟʫ 

ʫʜʘʣʷʶʪ. ʂ ʬʝʥʦʣʫ ʜʦʙʘʚʣʷʶʪ 1/10 ʦʙʲʝʤʘ 0,1 ʄ ʊʨʠʩ-HCl (ʨʅ 7,5-8,0) ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ ʩʤʝʩʴ ʚ ʪʝʯʝʥʠʝ 30-

60 ʤʠʥʫʪ. ɽʩʣʠ ʨʅ ʚʦʜʥʦʡ ʬʘʟʳ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʴʰʝ 7,5, ʪʦ ʧʨʦʮʝʜʫʨʘ ʥʘʩʳʱʝʥʠʷ ʟʘʢʦʥʯʝʥʘ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʫʜʘʣʷʶʪ ʚʝʨʭʥʶʶ ʚʦʜʥʫʶ ʬʘʟʫ ʠ ʧʦʚʪʦʨʷʶʪ ʥʘʩʳʱʝʥʠʝ ʩ 0,1 ʄ ʊʨʠʩ-HCl (ʨʅ 7,5-8,0) ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʨʅ ʚʦʜʥʦʡ ʬʘʟʳ ʥʝ ʩʪʘʥʝʪ ʙʦʣʴʰʝ 7,5. ʌʝʥʦʣ ʧʦʜ ʩʣʦʝʤ ʙʫʬʝʨʘ ʭʨʘʥʷʪ ʚ ʪʝʤʥʦʪʝ (ʚ ʙʫʪʳʣʠ ʪʝʤʥʦʛʦ 

ʩʪʝʢʣʘ) ʧʨʠ 2-8Áʉ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ. 

ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. ʌʝʥʦʣ ʷʚʣʷʝʪʩʷ ʝʜʢʦʡ ʞʠʜʢʦʩʪʴʶ ʠ ʤʦʞʝʪ ʚʳʟʚʘʪ ɹʪʷʞʝʣʳʝ ʦʞʦʛʠ. 

ʈʘʙʦʪʘʪʴ ʩʣʝʜʫʝʪ ʚ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʝ, ʦʯʢʘʭ ʠ ʧʝʨʯʘʪʢʘʭ, ʧʦʜ ʚʳʪʷʞʢʦʡ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘ ʢʦʞʫ ʥʫʞʥʦ 

ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʩʤʳʪʴ ʬʝʥʦʣ ʧʦʜ ʩʪʨʫʝʡ ʚʦʜʳ, ʟʘʪʝʤ ʧʨʦʤʳʪʴ ʧʦʚʨʝʞʜʝʥʥʦʝ ʤʝʩʪʦ ʚʦʜʦʡ ʩ ʤʳʣʦʤ ʠ 

ʪʦʣʴʢʦ ʟʘʪʝʤ ʧʨʦʪʝʨʝʪʴ70-96%-ʥʳʤ ʩʧʠʨʪʦʤ. ʉʨʘʟʫ ʩʤʚrʘʪʴ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʩʧʠʨʪʘ ʥʝʣʴʟʷ. 

ʉʤʝʩɹ ʭʣʦʨʦʬʦʨʤ / ʠʟʦʘʤʠʣʦʚʳʡ ʩʧʠʨʪ (24:1) 

ʉʤʝʰʠʚʘʶʪ 240 ʤʣ ʭʣʦʨʦʬʦʨʤʘ ʠ 10 ʤʣ ʠʟʦʘʤʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. ʍʣʦʨʦʬʦʨʤ ʦʢʘʟʳʚʘʝʪ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ, ʦʩʦʙʝʥʥʦ 

ʥʘ ʧʝʯʝʥʴ. ʅʝʛʦʨʶʯ. ʀʟʦʘʤʠʣʦʚʳʡ ʩʧʠʨʪ ʦʙʣʘʜʘʝʪ ʨʘʟʜʨʘʞʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʧʦʨʘʞʘʝʪ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʩʤʝʩʠ ʥʘ ʢʦʞʫ ʥʫʞʥʦ ʩʤʳʪʴ ʧʦʜ ʩʪʨʫʝʡ ʚʦʜʳ. 

ʉʤʝʩɹ ʬʝʥʦʣ / ʭʣʦʨʦʬʦʨʤ / ʠʟʦʘʤʠʣʦʚʳʡ ʩʧʠʨʪ (25:24:1) 

ʉʤʝʰʠʚʘʶʪ 250 ʤʣ ʥʘʩʳʱʝʥʥʦʛʦ ʬʝʥʦʣʘ, 240 ʤʣ ʭʣʦʨʦʬʦʨʤʘ ʠ 10 ʤʣ ʠʟʦʘʤʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

ɼʦʙʘʚʣʷʶʪ 1/10 ʦʙʲʝʤʘ 0,01 ʄ ʊʨʠʩ-HCl (ʨʅ 7,5-8,0). ʍʨʘʥʷʪ ʚ ʪʝʤʥʦʪʝ (ʚ ʙʫʪʳʣʠ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ) ʧʨʠ 2-

8Áʉ. 

ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ: ʢʘʢ ʜʣʷ ʬʝʥʦʣʘ. 

0,5 ʄ ʨʘʩʪʚʦʨ ʕɼʊɸ, pH 8,0 

ʈʘʩʪʚʦʨʷʶʪ 186,1 ʛ ʜʠʛʠʜʨʘʪʘ ʜʠʥʘʪʨʠʝʚʦʡ ʩʦʣʠ ʕɼʊɸ {Na2ʕɼʊɸ*2H2O} ʚ 800 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ 

ʚʦʜʳ. ɼʦʚʦʜʷʪ ʨʅ ʜʦ 8,0 ʩ ʧʦʤʦʱʴʶ10 ʄ ʨʘʩʪʚʦʨʘ ʝʜʢʦʛʦ ʥʘʪʨʘ (NaOH, ʦʢʦʣʦ 50 ʤʣ) ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ʕɼʊɸ ʥʝ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ ʧʨʠ ʢʠʩʣʳʭ ʟʥʘʯʝʥʠʷʭ ʨʅ. ɼʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʚʦʜʦʡ ʜʦ 1 

ʣ. ʈʘʟʣʠʚʘʶʪ ʥʘ ʧʦʨʮʠʠ, ʩʪʝʨʠʣʠʟʫʶʪ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝʤ, ʭʨʘʥ̫ʪ ʧʨʠ 2-8Áʉ. 

1 ʄ ʨʘʩʪʚʦʨ ʊʨʠʩ-HCl, ʨʅ 8,0 

ʈʘʩʪʚʦʨʷʶʪ 121,1 ʛ ʪʨʠʩ-ʦʩʥʦʚʘʥʠʷ ʚ 800 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ, ʟʘʪʝʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ 

ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ (ʦʢʦʣʦ 45 ʤʣ) ʜʦʚʦʜʷʪ ʨʅ ʜʦ 8,0. ɼʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʚʦʜʦʡ ʜʦ 1 ʣ. ʍʨʘʥʷʪ ʧʨʠ 2-8Áʉ. 

pH ʨʘʩʪʚʦʨʦʚ ʊʨʠʩ-HCl ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 0,28 ʝʜ. ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 10Áʉ. ʊʘʢʞʝ pH ʙʫʬʝʨʦʚ 

ʥʘ ʦʩʥʦʚʝ ʊʨʠʩ-HCl ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

100 mM ʨʘʩʪʚʦʨ ʊʨʠʩ-HCl, ʨʅ 8,0 

ʂ 100 ʤʣ 1 ʄ ʨʘʩʪʚʦʨʘ ʊʨʠʩ-HCl, ʨʅ 8,0 ʜʦʙʘʚʣʷʶʪ 900 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. ʍʨʘʥʷʪ ʧʨʠ 2-8Áʉ. 
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1ʍ ʊʨʠʩ-ʕɼʊɸ ʙʫʬʝʨ (ʊɽ), ʨʅ 8,0 

ʉʤʝʰʠʚʘʶʪ 10 ʤʣ 1 ʄ ʊʨʠʩ-HCl (ʨʅ 8,0), 2 ʤʣ 0,5 ʄ ʕɼʊɸ (ʨʅ 8,0) ʠ 988 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. 

ʍʨʘʥʷʪ ʧʨʠ 2-8Áʉ. ʉʦʩʪʘʚ ʙʫʬʝʨʘ: 10 mM ʪʨʠʩ-ʅʉ1, ʨʅ 8,0; 1 mM ʕɼʊɸ. 

1 ʄ ʨʘʩʪʚʦʨ ʜʠʪʠʦʪʨʝʡʪʦʣʘ (ɼʊʊ) 

ʈʘʩʪʚʦʨʷʶʪ 3,09 ʛ ɼʊʊ ʚ 18 ʤʣ 10 ʤʄ ʨʘʩʪʚʦʨʘ ʘʮʝʪʘʪʘ ʥʘʪʨʠʷ (pH 5,2) ʠʣʠ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜ.r 

ʉʪʝʨʠʣʠʟʫʶʪ ʬʠʣʴʪʨʦʚʘʥʠʝʤ, ʨʘʟʣʠʚʘʶʪ ʥʘ ʧʦʨʮʠʠ ʧʦ 1 ʤʣ ʠ ʭʨʘʥʷʪ ʧʨʠ -20Áʉ. 

10%-ʥr ʡ ʨʘʩʪʚʦʨ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ (SDS) 

ʈʘʩʪʚʦʨʷʶʪ 10 ʛ SDS ʚ 80 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʠ ʥʘʛʨʝʚʘʥʠʠ ʜʦ 60-80Áʉ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʚʦʜʷʪ ʨʅ ʨʘʩʪʚʦʨʘ ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ (7,5) ʨʘʟʙʘʚʣʝʥʥʦʡ ʢʠʩʣʦʪʦʡ ʠʣʠ ʱʝʣʦʯʴʶ. 

ɼʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʚʦʜʦʡ ʜʦ 100 ʤʣ. 

ʄʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. ʈʘʙʦʪʘʪʴ ʧʦʜ ʚʳʪʷʞʢʦʡ, ʚ ʤʘʩʢʝ, ʧʦʩʢʦʣʴʢʫ ʩʫʭʦʡ SDS ʯʨʝʟʚʳʯʘʡʥʦ ʣʝʪʫʯ. 

3 ʄ ʨʘʩʪʚʦʨ ʘʮʝʪʘʪʘ ʥʘʪʨʠʷ 

ʈʘʩʪʚʦʨʷʶʪ 246,1 ʛ ʙʝʟʚʦʜʥʦʛʦ ʘʮʝʪʘʪʘ ʥʘʪʨʠʷ CH3COONa ʠʣʠ 408,2 ʛ ʪʨʠʛʠʜʨʘʪʘ ʘʮʝʪʘʪʘ ʥʘʪʨʠʷ 

{ CH3COONa * 3H2O} ʚ 500 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. ɼʦʚʦʜʷʪ ʨʅ ʨʘʩʪʚʦʨʘ ʜʦ 5.0-6.0 ʣʝʜʷʥʦʡ (ʙʝʟʚʦʜʥʦʡ) 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ, ʜʦ 7.0 ï ʨʘʟʙʘʚʣʝʥʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ. ɼʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʚʦʜʦʡ ʜʦ 1 ʣ. 

ʉʪʝʨʠʣʠʟʫʶʪ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝʤ. 

70%-ʥr ʡ ʵʪʘʥʦʣ (300 ʤʣ) 

ʂ 190 ʤʣ 96%-ʥʦʛʦ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʜʦʙʘʚʣʷʶʪ 70 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. ʍʨʘʥʷʪ ʚ ʧʣʦʪʥʦ 

ʟʘʢʨʳʪʦʡ ʧʦʩʫʜʝ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʪʚʦʨ ʩʠʣʴʥʦ ʛʠʛʨʦʩʢʦʧʠʯʝʥ. 

ʈʘʩʪʚʦʨ ʧʨʦʪʝʠʥʘʟʳ ʂ, 20 ʤʛ/ʤʣ 

ʈʘʩʪʚʦʨʷʶʪ 200 ʤʛ ʩʫʭʦʡ ʧʨʦʪʝʠʥʘʟʳ ʂ ʚ 10 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. ʈʘʟʣʠʚʘʶʪ ʥʘ ʧʦʨʮʠʠ ʧʦ 1 ʤʣ 

ʠ ʭʨʘʥʷʪ ʧʨʠ -20Áʉ. 

ɼʝʩʷʪʠʢʨʘʪʥʳʡ ʊʨʠʩ-ʙʦʨʘʪʥʳʡ ʙʫʬʝʨ (10ʍ ʊɹɽ, pH 8,3) 

ʊʨʠʩ-ʦʩʥʦʚʘʥʠʝ 107,8 ʛ 

0,5 M ʕɼʊɸ, pH 8,0 40 ʤʣ 

ɹʦʨʥʘʷ ʢʠʩʣʦʪʘ ~ 55 ʛ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 1 ʣ 10ʍ ʊɹɽ ʚ 800 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ ʨʘʩʪʚʦʨʷʶʪ ʪʨʠʩ-ʦʩʥʦʚʘʥʠʝ, ʕɼʊɸ 

ʠ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ʪʨʝʙʫʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʨʥʦʡ ʢʠʩʣʦʪʳ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʜʦʚʦʜʷʪ pH ʜʦ 8,3 ʦʩʪʘʪʢʘʤʠ ʙʦʨʥʦʡ ʢʠʩʣʦʪʳ. ɿʘʪʝʤ ʜʦʚʦʜʷʪ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʜʦ 1ʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ. 

ɺʤʝʩʪʦ 0,5 ʄ ʨʘʩʪʚʦʨʘ ʕɼʊɸ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʭʦʡ ʜʠʛʠʜʨʘʪ ʜʠʥʘʪʨʠʝʚʦʡ ʩʦʣʠ ʕɼʊɸ 

{Na2ʕɼʊɸ*2H2O} ʚ ʢʦʣʠʯʝʩʪʚʝ 7,44 ʛ. ʇʨʠʛʦʪʦʚʣʝʥʥʳʡ ʨʘʩʪʚʦʨ 10ʍ ʊɹɽ ʫʩʪʦʡʯʠʚʦ ʭʨʘʥʠʪʩʷ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʜʦ 6 ʤʝʩʷʮʝʚ), ʝʩʣʠ ʝʛʦ ʧʨʦʬʠʣʴʪʨʦʚʘʪʴ ʯʝʨʝʟ 0,4 m ʬʠʣʴʪʨ. ɺ ʘʥʛʣʦʷʟʳʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʙʙʨʝʚʠʘʪʫʨʘ 10ʍ TBE buffer. 

ʈʘʙʦʯʠʝ ʨʘʩʪʚʦʨ rʊʨʠʩ-ʙʦʨʘʪʥʦʛʦ ʙʫʬʝʨʘ (1ʍ ʠ 0,5ʍ ʊɹɽ) 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 1ʣ 1ʍ ʊɹɽ ʨʘʩʪʚʦʨʷʶʪ 100 ʤʣ 10ʍ ʊɹɽ ʚ 900 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ.  

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 1ʣ 0,5ʍ ʊɹɽ ʨʘʩʪʚʦʨʷʶʪ 50 ʤʣ 10ʍ ʊɹɽ ʚ 950 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. ʊʘʢʞʝ 

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 0,5ʍ ʊɹɽ ʤʦʞʥʦ ʩʤʝʰʘʪʴ 1ʍ ʊɹɽ ʩ ʨʘʚʥʳʤ ʦʙʲʝʤʦʤ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʳʤʠ ʛʝʣʷʤʠ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ 1ʍ, ʪʘʢ ʠ 0,5ʍ ʨʘʩʪʚʦʨʳ, ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʘʛʘʨʦʟʥʳʤʠ ʛʝʣʷʤʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ 0,5ʍ  ʨʘʟʚʝʜʝʥʠʝ. 

ɼʣʷ ʘʛʘʨʦʟʥʳʭ ʛʝʣʝʡ ʊʨʠʩ-ʙʦʨʘʪʥʳʡ ʙʫʬʝʨ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʘʣʝʥʴʢʠʤʠ (< 200 ʧ.ʥ.) 

ʬʨʘʛʤʝʥʪʘʤʠ ɼʅʂ. 

10%-ʥr ʡ ʨʘʩʪʚʦʨ ʧʝʨʩʫʣʴʬʘʪʘ ʘʤʤʦʥʠʷ (ʇʉɸ) 

500 ʤʛ ʇʉɸ ʨʘʩʪʚʦʨʷʶʪ ʚ 5 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. ʈʘʟʣʠʚʘʶʪ ʥʘ ʧʦʨʮʠʠ ʧʦ 500 ʤʢʣ ʠ ʭʨʘʥʷʪ ʧʨʠ 

-20Áʉ. ʇʉɸ ʨʘʟʣʘʛʘʝʪʩʷ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʨʦʢ ʭʨʘʥʝʥʠʷ 10%-ʛʦ ʨʘʩʪʚʦʨʘ ʥʝ ʙʦʣʝʝ 

ʥʝʜʝʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʥ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʪʴ ʠ ʯʝʨʝʟ ʤʝʩʷʮ. 

ʄʦʞʥʦ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʨʘʩʪʚʦʨʘ ʜʣʷ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʛʦ ʛʝʣʷ ʇʉɸ ʜʦʙʘʚʣʷʪ ɹʠ ʚ ʩʫʭʦʤ ʚʠʜʝ 

(ʥʝʩʢʦʣʴʢʦ ʢʨʠʩʪʘʣʣʠʢʦʚ ʥʘ ʢʦʥʯʠʢʝ ʰʧʘʪʝʣʷ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʙʠʨʘʝʪʩʷ ʦʧʳʪʥʳʤ ʧʫʪʝʤ). 

ʈʘʩʯʸʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʇʉɸ: 250 ʤʢʣ 10%-ʛʦ ʨʘʩʪʚʦʨʘ (ʠʣʠ 25 ʤʢʛ ʩʫʭʦʛʦ ʧʦʨʦʰʢʘ) ʥʘ ʦʜʠʥ ʨʘʩʪʚʦʨ 

ʜʣʷ ʇɸɻ (40 ʤʣ). 
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ɼʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʨʘʩʪʚʦʨʳ 

 1ʅ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. 

 6-10%-ʥʳʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ. 

 10%-ʥʳʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʭʣʦʨʥʦʡ ʠʟʚʝʩʪʠ (ʙʝʣʠʣʴʥʦʡ ʠʟʚʝʩʪʠ). 

ʉʤʝʩʴ ʉʘʉ1(ʉ1ʆ), ʉʘ(ʉ1ʆ)2, ʉʘʉ12 ʠ ʉʘ(ʆʅ)2 ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. 

ɻʣʘʚʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ï ʉʘʉ1(ʉ1ʆ). 
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ʇʨʠʛʦʪʦʚʣʝʥʠʝ 2%-ʛʦ ʘʛʘʨʦʟʥʦʛʦ ʛʝʣʷ 

ɺ ʪʝʨʤʦʩʪʦʡʢʫʶ ʩʪʝʢʣʷʥʥʫʶ ʢʦʥʠʯʝʩʢʫʶ ʢʦʣʙʫ ʠʣʠ ʩʪʘʢʘʥ ʚʥʦʩʷʪ 2,0 ʛ ʘʛʘʨʦʟʳ, ʜʦʙʘʚʣʷʶʪ 100 ʤʣ 

ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʙʫʬʝʨʘ (ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 0,5ʍ ʊɹɽ, 1ʍ ʊɹɽ, 1ʍ ʊɸɽ).  

ʇʦʤʝʱʘʶʪ ʢʦʣʙʫ ʚ ʤʠʢʨʦʚʦʣʥʦʚʫʶ ʧʝʯʴ (ʥʘ 600-800 ɺʪ), ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʣʠʪʢʫ ʠʣʠ ʚ ʚʦʜʷʥʫʶ 

ʙʘʥʶ. ɼʦʚʦʜʷʪ ʩʦʜʝʨʞʠʤʦʝ ʢʦʣʙʳ ʜʦ ʢʠʧʝʥʠʷ, ʢʠʧʷʪʷʪ ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʧʣʘʚʣʝʥʠʷ ʘʛʘʨʦʟʳ (30-60 ʩʝʢʫʥʜ). 

ɻʦʪʦʚʘʷ ʘʛʘʨʦʟʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʟʨʘʯʥʦʡ ʠ ʥʝ ʩʦʜʝʨʞʘʪʴ ʥʝʨʘʩʧʣʘʚʣʝʥʥʳʭ ʯʘʩʪʠʮ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʚʪʦʨʷʶʪ ʢʠʧʷʯʝʥʠʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨ ʘʛʘʨʦʟʳ ʚ ʨʘʟʥʦʡ ʤʝʨʝ ʚʳʢʠʧʘʝʪ, ʧʦʵʪʦʤʫ ʝʛʦ ʦʙʲʸʤ ʞʝʣʘʪʝʣʴʥʦ 

ʜʦʚʝʩʪʠ ʜʦ ʠʩʭʦʜʥʳʭ 100 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ. ɼʣʷ ʵʪʦʛʦ ʚʟʚʝʰʠʚʘʶʪ ʨʘʩʪʚʦʨ ʘʛʘʨʦʟʳ ʜʦ ʢʠʧʷʯʝʥʠʷ, 

ʩʙʨʘʩʳʚʘʶʪ ʚʝʩʳ ʥʘ ç0è, ʥʦ ʥʝ ʚʳʢʣʶʯʘʶʪ, ʧʦʩʣʝ ʢʠʧʷʯʝʥʠʷ ʚʦʟʚʨʘʱʘʶʪ ʢʦʣʙʫ ʥʘ ʚʝʩʳ ʠ ʜʦʚʦʜʷʪ ʪʝʧʣʦʡ 

ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ (60
ʦ
ʉ) ʚʝʩ ʢʦʣʙʳ ʜʦ ç0è. ʇʝʨʝʤʝʰʠʚʘʶʪ ʨʘʩʪʚʦʨ, ʘʢʢʫʨʘʪʥʦ ʚʨʘʱʘʷ ʢʦʣʙʫ. 

 

ʆʭʣʘʞʜʘʶʪ ʘʛʘʨʦʟʫ ʜʦ 50-60
ʦ
ʉ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʣʠ ʧʦʜ ʧʨʦʪʦʯʥʦʡ ʩʪʨʫʝʡ ʚʦʜʳ (ʯʪʦ 

ʙʳʩʪʨʝʝ), ʧʦʢʘʯʠʚʘʷ ʢʦʣʙʫ. ʇʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʫʞʝ ʤʦʞʥʦ ʜʝʨʞʘʪʴ ʢʦʣʙʫ ʚ ʨʫʢʘʭ ʙʝʟ ʙʦʷʟʥʠ ʦʙʞʝʯʴʩʷ. 

ʄʦʞʥʦ ʪʘʢʞʝ ʧʦʤʝʩʪʠʪʴ ʢʦʣʙʫ ʚ ʪʝʨʤʦʩʪʘʪ ʥʘ 65
ʦ
ʉ ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʘʛʘʨʦʟʫ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʪʝʯʝʥʠʝ ʜʥʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. 

 

ɿʘʣʠʚʘʶʪ ʘʛʘʨʦʟʫ ʚ ʟʘʨʘʥʝʝ ʧʨʠʛʦʪʦʚʣʝʥʥʫʶ ʛʝʣʝʚʫʶ ʬʦʨʤʫ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʥʝʡ ʧʣʘʪʬʦʨʤʦʡ ʠ 

ʛʨʝʙʸʥʢʦʡ (ʚ ʦʜʥʫ ʬʦʨʤʫ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʛʨʝʙʸʥʦʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʛʝʣʷ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ).  

 

ɿʫʙʮʳ ʛʨʝʙʸʥʢʠ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʜʦʣʞʥʳ ʢʘʩʘʪʴʩʷ ʜʥʘ ʧʣʘʪʬʦʨʤʳ, ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʟʘʟʦʨ 

ʦʢʦʣʦ 2 ʤʤ! ʊʦʣʱʠʥʘ ʩʣʦʷ ʘʛʘʨʦʟʳ ʜʦʣʞʥʘ ʙʳʪʴ ʦʢʦʣʦ 4-5 ʤʤ. 

 

ʇʦʩʣʝ ʟʘʩʪʳʚʘʥʠʷ ʘʛʘʨʦʟʳ (ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 20-30 ʤʠʥʫʪ) ʧʣʘʪʬʦʨʤʫ ʩ ʟʘʩʪʳʚʰʠʤ ʘʛʘʨʦʟʥʳʤ ʛʝʣʝʤ 

ʚʳʥʠʤʘʶʪ ʠʟ ʛʝʣʝʚʦʡ ʬʦʨʤʳ ʠ ʧʝʨʝʥʦʩʷʪ ʚ ʢʘʤʝʨʫ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. ɺ ʢʘʤʝʨʫ ʟʘʣʠʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʨʘʙʦʯʠʡ ʙʫʬʝʨ (ʪʦʛʦ ʞʝ ʪʠʧʘ ʠ ʪʦʡ ʞʝ ʢʨʘʪʥʦʩʪʠ, ʯʪʦ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʛʝʣʷ: 0,5ʍ ʊɹɽ, 

1ʍ ʊɹɽ, 1ʍ ʊɸɽ). ɹʫʬʝʨ ʚ ʢʘʤʝʨʝ ʜʦʣʞʝʥ ʧʦʢʨʳʚʘʪʴ ʛʝʣʴ ʩʚʝʨʭʫ ʩʣʦʝʤ ʧʨʠʤʝʨʥʦ 5 ʤʤ (ʥʘ ʪʦʣʱʠʥʫ ʛʝʣʷ). 

ɸʢʢʫʨʘʪʥʦ, ʯʪʦʙʳ ʥʝ ʧʦʚʨʝʜʠʪʴ ʣʫʥʢʠ ʛʝʣʷ, ʚʳʥʠʤʘʶʪ ʛʨʝʙʸʥʢʫ. 

 

ɻʦʪʦʚʳʡ ʛʝʣʴ ʧʦʜ ʩʣʦʝʤ ʙʫʬʝʨʘ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʧʨʠ 2-8
ʦ
ʉ ʜʦ ʰʝʩʪʠ ʤʝʩʷʮʝʚ. 
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ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʘʢʨʠʣʘʤʠʜ-ʙʠʩʘʢʨʠʣʘʤʠʜ (ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ) 

ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʳʭ ʛʝʣʝʡ (ʇɸɻ) ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨ ʧʦʨ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʝʛʦ ʧʦʣʠʤʝʨʠʟʘʮʠʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ 

ʤʘʢʨʦʤʦʣʝʢʫʣ ɼʅʂ ʚʥʫʪʨʠ ʛʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʠ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʪʘʢʠʝ ʚʝʣʠʯʠʥʳ, ʢʘʢ (%ʊ) ʠ 

(%ʉ). 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ (ʩʪʦʢʦʚʳʭ) ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʇɸɻ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ 

ʤʦʥʦʤʝʨʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʘʢʨʠʣʘʤʠʜ ʠ ʙʠʩʘʢʨʠʣʘʤʠʜ. ʇʦʩʣʝʜʥʠʡ ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʧʝʨʝʯʥʳʭ 

ʩʰʠʚʦʢ ʚ ʛʝʣʝ. 

 

ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʥʦʤʝʨʦʚ (%ʊ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʤʤʘʨʥʦʤʫ ʦʙʲʸʤʥʦʤʫ ʯʠʩʣʫ ʛʨʘʤʤʦʚ 

ʘʢʨʠʣʘʤʠʜʘ ʠ ʙʠʩʘʢʨʠʣʘʤʠʜʘ ʚ ʨʘʩʪʚʦʨʝ. ʅʘʧʨʠʤʝʨ, ʚ 100 ʤʣ ʨʘʩʪʚʦʨʘ 40%ʊ ʩʦʜʝʨʞʠʪʩ ̫40 ʛ ʵʪʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʘʢʨʠʣʘʤʠʜ ʠ ʙʠʩʘʢʨʠʣʘʤʠʜ ʚ ʣʶʙʳʭ ʧʨʦʧʦʨʮʠʷʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ). 

 

ʂʦʣʠʯʝʩʪʚʦ ʩʰʠʚʘʶʱʝʛʦ ʘʛʝʥʪʘ (ʙʠʩʘʢʨʠʣʘʤʠʜʘ) ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʥʦʤʝʨʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ (%ʉ). ʅʘʧʨʠʤʝʨ, ʧʦʢʘʟʘʪʝʣʴ 5%ʉ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ 5 ʚʝʩʦʚʳʭ ʯʘʩʪʝʡ ʙʠʩʘʢʨʠʣʘʤʠʜʘ 

ʧʨʠʭʦʜʠʪʩʷ 100-5 = 95 ʯʘʩʪʝʡ ʘʢʨʠʣʘʤʠʜʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 

5:95 = 1:19, ʘ ʩʫʤʤʘʨʥʳʡ ʠʭ ʚʝʩ ʩʦʩʪʘʚʣʷʝʪ 20 ʯʘʩʪʝʡ. 

 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʬʦʨʤʫʣʳ ʚʳʯʠʩʣʝʥʠʡ ʩʣʝʜʫʶʱʠʝ: 

%ʊ = {ʚʝʩ ʚ ʛʨʘʤʤʘʭ (ʘʢʨʠʣʘʤʠʜ + ʙʠʩʘʢʨʠʣʘʤʠʜ) / ʦʙʱʠʡ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʚ ʤʣ} * 100% 

%ʉ = {ʚʝʩ ʙʠʩʘʢʨʠʣʘʤʠʜʘ ʚ ʛʨʘʤʤʘʭ / ʚʝʩ ʚ ʛʨʘʤʤʘʭ (ʘʢʨʠʣʘʤʠʜ + ʙʠʩʘʢʨʠʣʘʤʠʜ)} * 100% 

 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʰʠʚʘʶʱʠʤ ʘʛʝʥʪʦʤ (ʙʠʩʘʢʨʠʣʘʤʠʜʦʤ) ʠ ʘʢʨʠʣʘʤʠʜʦʤ (%ʉ) ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʚʘʞʥʳʤ, ʪʘʢ ʢʘʢ ʦʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʩʚʦʡʩʪʚʘ ʛʝʣʷ. ʏʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʘʢʨʠʣʘʤʠʜʘ ʚ ʨʘʩʪʚʦʨʝ, 

ʪʝʤ ʥʠʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʜʝʨʞʘʥʠʝ ʙʠʩʘʢʨʠʣʘʤʠʜʘ. ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʦʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʝʣʝʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʞʝʩʪʢʦʩʪʴʶ ʠ ʭʨʫʧʢʦʩʪʴʶ, ʘ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ï ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʤʷʛʢʦʩʪʠ ʠ ʵʣʘʩʪʠʯʥʦʩʪʠ. 

 

ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʇɸɻ ʠʟ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʘʢʨʠʣʘʤʠʜ-ʙʠʩʘʢʨʠʣʘʤʠʜ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʙʘʚʣʝʥʠʝ ʵʪʠʭ ʨʘʩʪʚʦʨʦʚ, ʪʦ ʝʩʪʴ %ʊ ʫʤʝʥʴʰʘʝʪʩʷ. ɸ ʚʦʪ %ʉ (ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʥʦʤʝʨʦʚ ʤʝʞʜʫ ʩʦʙʦʡ) 

ʧʨʠ ʵʪʦʤ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʣʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

6-12%ʊ, 5%ʉ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʢʨʠʣʘʤʠʜ-ʙʠʩʘʢʨʠʣʘʤʠʜ (20%ʊ, 5%ʉ) 

ʨʘʩʪʚʦʨʷʶʪ 19 ʛ ʘʢʨʠʣʘʤʠʜʘ ʠ 1 ʛ ʙʠʩʘʢʨʠʣʘʤʠʜʘ ʚ 70 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. ɼʦʚʦʜʷʪ ʦʙʲʸʤ ʨʘʩʪʚʦʨʘ ʜʦ 

100 ʤʣ. 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʤʠʥʠʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʣʠ ʩ ʜʨʫʛʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ: 4-6%ʊ, 3,3%ʉ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʘʢʨʠʣʘʤʠʜ-ʙʠʩʘʢʨʠʣʘʤʠʜ 

(30%ʊ, 3,3%ʉ) ʨʘʩʪʚʦʨʷʶʪ 29 ʛ ʘʢʨʠʣʘʤʠʜʘ ʠ 1 ʛ ʙʠʩʘʢʨʠʣʘʤʠʜʘ ʚ 60 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʳ. ɼʦʚʦʜʷʪ 

ʦʙʲyʤ ʨʘʩʪʚʦʨʘ ʜʦ 100 ʤʣ. 

 

ʏʪʦʙʳ ʢʦʤʧʦʥʝʥʪʳ ʙʳʩʪʨʝʝ ʨʘʩʪʚʦʨʠʣʠʩʴ, ʛʦʪʦʚʷʱʠʝʩʷ ʨʘʩʪʚʦʨʳ ʤʦʞʥʦ ʥʘʛʨʝʪʴ ʜʦ +40-60
o
C ʧʨʠ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʥʘ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ. 

 

ɻʦʪʦʚʳʝ ʨʘʩʪʚʦʨʳ ʩʣʝʜʫʝʪ ʧʨʦʬʠʣʴʪʨʦʚʘʪʴ ʠ ʭʨʘʥʠʪʴ ʧʨʠ +4
o
C ʚ ʪʝʤʥʦʪʝ (ʚ ʙʫʪʳʣʷʭ ʪʝʤʥʦʛʦ 

ʩʪʝʢʣʘ). ʉʨʦʢ ʩʪʘʙʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 12 ʤʝʩʷʮʝʚ. 
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ʕʣʝʢʪʨʦʬʦʨʝʟ ʚ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʠʭ ʇɸɻ (ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʣʦʢʫʩʳ) 

ɻʦʪʦʚʷʪ 10%-ʥʳʡ ʨʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʜʣʷ ʇɸɻ ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ: 

 

ʈʘʩʪʚʦʨ ʘʢʨʠʣʘʤʠʜ-ʙʠʩʘʢʨʠʣʘʤʠʜ (19:1), 20%-ʥʳʡ ʚʦʜʥʳʡ 400 ʤʣ 

10ʍ ʊʨʠʩ-ʙʦʨʘʪʥʳʡ ʙʫʬʝʨ 80 ʤʣ 

ʈʘʩʪʚʦʨ ʛʣʠʮʝʨʠʥʘ, 50%-ʥʳʡ ʚʦʜʥʳʡ 120 ʤʣ 

ɼʝʠʦʥʠʟʦʚʘʥʥʘʷ ʚʦʜʘ 200 ʤʣ 

ʆʙʱʠʡ ʦʙʲʝʤ 800 ʤʣ 

 

ʈʘʩʪʚʦʨ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʥʝ ʙʦʣʝʝ hʝʩʪʠ ʤʝʩʷʮʝʚ ʧʨʠ +4
o
C ʚ ʪʝʤʥʦʪʝ (ʚ ʙʫʪʳʣʠ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ). 

 

ɼʣʷ ʟʘʣʠʚʢʠ ʛʝʣʷ ʤʝʞʜʫ ʯʠʩʪʳʤʠ ʩʪʸʢʣʘʤʠ ʧʦʤʝʱʘʶʪ ʙʦʢʦʚʳʝ ʠ ʥʠʞʥʶʶ ʧʨʦʢʣʘʜʢʠ ʠ ʟʘʢʨʝʧʣʷʶʪ 

ʠʭ ʟʘʞʠʤʘʤʠ.  

 

ʋʢʘʟʘʥʥʳʝ ʥʠʞʝ ʦʙʲʸʤʳ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʟʘʣʠʚʢʠ ʦʜʥʦʛʦ ʛʝʣʷ 20x20x0,1 ʩʤ. 

 

ʂ 40 ʤʣ 10%-ʛʦ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʜʣʷ ʇɸɻ ʜʦʙʘʚʣʷʶʪ ʇʉɸ, ʧʝʨʝʤʝʰʠʚʘʶʪ, ʜʦʙʘʚʣʷʶʪ 40-50 ʤʢʣ 

ʊɽʄɽɼ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ ʝʱʝ ʨʘʟ. ʇʦʩʣʝ ʵʪʦʛʦ ʙʳʩʪʨʦ ʟʘʣʠʚʘʶʪ ʨʘʩʪʚʦʨ ʤʝʞʜʫ ʩʪʸʢʣʘʤʠ ʠ ʚʩʪʘʚʣʷʶʪ 

ʛʨʝʙʸʥʢʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʤʘʥʦʚ. ʊʦʣʱʠʥʘ ʛʨʝʙʸʥʢʠ ʜʦʣʞʥʘ ʩʦʚʧʘʜʘʪʴ ʩ ʪʦʣʱʠʥʦʡ ʧʨʦʢʣʘʜʦʢ. 

 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʛʝʣʷ (10-20 ʤʠʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ) ʘʢʢʫʨʘʪʥʦ 

ʚʳʥʠʤʘʶʪ ʛʨʝʙʸʥʢʫ, ʢʘʨʤʘʥʳ ʧʨʦʤʳʚʘʶʪ ʚʦʜʦʡ ʠʟ ʰʧʨʠʮʘ (ʩʪʨʫʸʡ, ʧʦʜ ʜʘʚʣʝʥʠʝʤ). ʆʢʦʥʯʘʥʠʝ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʛʝʣʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʧʣʦʪʥʦʛʦ ʢʦʥʪʫʨʘ ʚʦʢʨʫʛ ʢʘʨʤʘʥʦʚ ʛʨʝʙʸʥʢʠ. 

 

ʉʪʸʢʣʘ ʩ ʛʝʣʝʤ, ʫʜʘʣʠʚ ʟʘʞʠʤʳ, ʧʦʤʝʱʘʶʪ ʚ ʘʧʧʘʨʘʪ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. 

ɿʘʣʠʚʘʶʪ ʚ ʘʧʧʘʨʘʪ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 1ʍ ʊʨʠʩ-ʙʦʨʘʪʥʳʡ ʙʫʬʝʨ. 

 

ɺʥʦʩʷʪ ʚ ʢʘʨʤʘʥʳ ʛʝʣʷ ʧʦ 3-5-10 ʤʢʣ ʘʤʧʣʠʬʠʢʘʪʘ. ʂʘʢ ʤʠʥʠʤʫʤ ʦʜʥʫ ʜʦʨʦʞʢʫ ʚ ʛʝʣʝ ʠʩʧʦʣʴʟʫʶʪ 

ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʥʝʣʦʢʫʩʥʦʛʦ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ɼʅʂ (ʧʦ 1,0 ʤʢʣ ʧʦʩʪʘʚʣʷʝʤʳʭ ʨʘʩʪʚʦʨʦʚ). 

ɸʣʣʝʣʴʥʳʝ çʣʝʩʪʥʠʮʳè ʥʘʥʦʩʷʪ ʧʦ 5-7 ʤʢʣ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʦʙʨʘʟʝʮ 

ʥʘʭʦʜʠʣʩʷ ʨʷʜʦʤ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʣʣʝʣʴʥʦʡ çʣʝʩʪʥʠʮʝʡè. 

 

ʇʦʜʢʣʶʯʘʶʪ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʫʶ ʢʘʤʝʨʫ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʜʚʠʛʘʣʠʩʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʢʘʪʦʜʘ (-) ʢ ʘʥʦʜʫ (+). 

 

ʇʨʦʚʦʜʷʪ ʵʣʝʢʪʨʦʬʦʨʝʟ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: 

 

ʅʘʧʨʷʞʝʥʠʝ ɼʦ 700ɺ 

ʊʝʤʧʝʨʘʪʫʨʘ ʙʫʬʝʨʘ ʅʝ ʚʳʰʝ 50
o
C 

 

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʟʘʚʳʰʝʥʥʳʭ ʧʨʝʜʝʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʤʦʱʥʦʩʪʠ) ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʛʨʝʚ ʛʝʣʷ ʠ ʙʫʬʝʨʘ (ʙʦʣʝʝ 50
o
C), ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʚʳʨʘʞʝʥʥʦʛʦ ʵʬʬʝʢʪʘ çʫʣʳʙʢʠè ʜʣʷ ʬʨʦʥʪʘ 

ʢʨʘʩʠʪʝʣʷ. 

 

ʇʨʠ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʜʣʠʥʝ ʛʝʣʷ 20 ʩʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ çʢʦʨʦʪʢʠʭè ʣʦʢʫʩʦʚ TPOX, UGT1A1-

STR, D3S1358, FGA, D7S820, LPL, D8S1179, D10S1248, TH01, vWFII, D13S317, D16S539, D18S51, D19S253, 

D19S433, D20S482, D21S11, D22S1045, ɸʤʝʣʦʛʝʥʠʥ, ʤʠʢʨʦʩʘʪʝʣʣʠʪʳ Y ʵʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʷʪ ʚ ʪʝʯʝʥʠʝ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 2,5 ï 3,0 ʯʘʩʦʚ, ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʚʝʨʭʥʠʤ ʢʨʘʩʠʪʝʣʝʤ (xylene cyanol) ʥʠʞʥʝʛʦ ʢʨʘʷ ʛʝʣʷ. 

 

ɼʣʷ çʩʨʝʜʥʝʛʦè ʧʦ ʨʘʟʤʝʨʫ ʇʎʈ-ʧʨʦʜʫʢʪʦʚ ʣʦʢʫʩʘ CSF1PO (ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʝʤʫ ʧʦ ʜʠʘʧʘʟʦʥʫ ʇʎʈ-

ʬʨʘʛʤʝʥʪʦʚ) ʦʙʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʥʘ ʦʜʠʥ ʯʘʩ (ʜʦ 3,5 ï 4,0 ʯʘʩʦʚ). 

ɼʣʷ çʜʣʠʥʥʦʛʦè ʣʦʢʫʩʘ PAH (ʠ ʘʥʘʣʦʛʠʯʥʭr ʝʤʫ ʧʦ ʜʠʘʧʘʟʦʥʫ ʇʎʈ-ʬʨʘʛʤʝʥʪʦʚ) ʦʙʱʝʝ ʚʨʝʤʷ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʥʘ 1,5-2 ʯʘʩʘ (ʜʦ 4,5 ʯʘʩʦʚ). 
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ʆʢʦʥʯʘʥʠʝ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʥʝʜʝʥʘʪʫʨʠʨʫʶʱʠʭ ʇɸɻ 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚʳʢʣʶʯʘʶʪ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, ʦʪʩʦʝʜʠʥʷʶʪ ʧʨʦʚʦʜʘ ʦʪ ʢʘʤʝʨʳ, 

ʩʣʠʚʘʶʪ ʙʫʬʝʨ (ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ), ʚʳʥʠʤʘʶʪ ʠʟ ʢʘʤʝʨʳ ʩʪʝʢʣʘ ʩ ʥʘʭʦʜʷʱʠʤʩʷ ʤʝʞʜʫ 

ʥʠʤʠ ʛʝʣʝʤ ʠ ʢʣʘʜʫʪ ʥʘ ʧʣʦʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʀʩʧʦʣʴʟʫʷ ʰʧʘʪʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʨʳʯʘʛʘ, ʘʢʢʫʨʘʪʥʦ 

ʨʘʟʲʝʜʠʥʷʶʪ ʩʪʝʢʣʘ, ʫʜʘʣʷʶʪ ʙʦʢʦʚʳʝ ʩʧʝʡʩʝʨʳ. ɽʩʣʠ ʦʜʥʦ ʠʟ ʩʪʝʢʦʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʦ ʦʙʨʘʙʦʪʘʥʦ Bind 

Silane, ʪʦ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʛʝʣʴ ʜʦʣʞʝʥ ʦʩʪʘʪʴʩʷ ʧʨʠʣʠʧʰʠʤ ʢ ʵʪʦʤʫ ʩʪʝʢʣʫ. ɺʩʝ ʜʘʣʴʥʝʡʰʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʧʦ 

ʦʢʨʘʩʢʝ ʛʝʣʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʩ ʵʪʠʤ ʩʪʝʢʣʦʤ, ʧʦʤʝʩʪʠʚ ʝʛʦ ʚ ʢʶʚʝʪʫ ʜʣʷ ʦʢʨʘʩʢʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʛʝʣʴ ʥʘʭʦʜʠʣʩʷ ʩʚʝʨʭʫ ʩʪʝʢʣʘ. 

ɽʩʣʠ ʦʙʨʘʙʦʪʢʘ Bind Silane ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ, ʪʦ ʨʘʟʲʝʜʠʥʷʪʴ ʩʪʝʢʣʘ ʥʫʞʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʛʝʣʴ ʦʩʪʘʣʩʷ ʥʘ ʥʠʞʥʝʤ ʩʪʝʢʣʝ. ʕʪʦ ʩʪʝʢʣʦ ʧʦʤʝʱʘʶʪ ʛʝʣʝʤ ʚʥʠʟ ʚ ʢʶʚʝʪʫ ʜʣʷ ʦʢʨʘʩʢʠ. ɿʘʣʠʚʘʶʪ ʚ ʢʶʚʝʪʫ 

ʜʝʠʦʥʠʟʦʚʘʥʥʫʶ ʚʦʜʫ ʠ ʧʨʠ ʧʦʢʘʯʠʚʘʥʠʠ ʦʪʜʝʣʷʶʪ ʩʪʝʢʣʦ ʦʪ ʛʝʣʷ. ʉʪʝʢʣʦ ʫʙʠʨʘʶʪ, ʚʦʜʫ ʩʣʠʚʘʶʪ ʯʝʨʝʟ 

ʢʨʘʡ ʢʶʚʝʪʳ, ʘʢʢʫʨʘʪʥʦ ʧʨʠʜʝʨʞʠʚʘʷ ʛʝʣʴ. ʅʘ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʷʭ ʦʢʨʘʩʢʠ ʩʣʝʜʫʝʪ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ 

ʩ ʛʝʣʝʤ ʤʘʢʩʠʤʘʣʴʥʦ ʘʢʢʫʨʘʪʥʦ ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʘʟʨʳʚʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʦʚʥʦʝ (ʙʝʟ ʩʢʣʘʜʦʢ) 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʝʣʷ ʚʥʫʪʨʠ ʢʶʚʝʪʳ ʧʨʠ ʩʤʝʥʝ ʨʘʩʪʚʦʨʦʚ. 

ɼʣʷ ʦʢʨʘʩʢʠ ʛʝʣʝʡ ʨʘʟʤʝʨʦʤ ʜʦ 20ʭ20 ʩʤ ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ 150-300 ʤʣ ʢʘʞʜʦʛʦ ʨʘʩʪʚʦʨʘ 

(ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʢʶʚʝʪʳ). ʅʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʤʝʱʘʪʴ ʢʶʚʝʪʫ ʩ ʛʝʣʝʤ ʥʘ ʢʘʯʘʣʢʫ 

ʜʣʷ ʘʢʢʫʨʘʪʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʛʝʣʴ ʙʳʣ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥ ʚ 

ʨʘʩʪʚʦʨ. 

 

ʆʢʨʘʩʢʘ ʇɸɻ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ 

ɿʘʣʠʪʴ ʚ ʢʶʚʝʪʫ ʨʘʙʦʯʠʡ ʨʘʩʪʚʦʨ ʙʨʦʤʠʩʪʦʛʦ ʵʪʠʜʠ ̫(0,5 ʤʢʛ/ʤʣ) ʥʘ 20 ʤʠʥʫʪ. ʈʘʩʪʚʦʨ ʩʣʠʪʴ (ʝʛʦ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ), ʟʘʣʠʪʴ ʚ ʢʶʚʝʪʫ ʜʝʠʦʥʠʟʦʚʘʥʥʫ  ʁʚʦʜʫ ʜʣʷ ʦʪʤʳʚʢʠ ʠʟʙʳʪʦʯʥʦʡ 

ʬʦʥʦʚʦʡ ʦʢʨʘʩʢʠ ʥʘ 20 ʤʠʥʫʪ. ʇʦʤʝʩʪʠʪʴ ʛʝʣʴ ʥʘ ʩʪʝʢʣʦ ʪʨʘʥʩʠʣʣʶʤʠʥʘʪʦʨʘ (302 ʥʤ) ʠ ʚʢʣʶʯʠʪʴ ʧʨʠʙʦʨ. 

ʌʨʘʛʤʝʥʪʳ ɼʅʂ ʜʦʣʞʥʳ ʙʳʪʴ ʚʠʜʥʳ ʢʘʢ ʩʚʝʪʷʱʠʝʩʷ ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʳʝ ʧʦʣʦʩ.r ɿʘʬʠʢʩʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʬʦʪʦʩʲʝʤʢʦʡ ʠʣʠ ʚʠʜʝʦʚʚʦʜʦʤ ʠʟʦʙʨʘʞʝʥʠʷ. 
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ʆʢʨʘʩʢʘ ʇɸɻ ʥʠʪʨʘʪʦʤ ʩʝʨʝʙʨʘ 

ɺʩʝ ʩʪʘʜʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʘʣʠʥʘ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʜ ʚʳʪʷʞʢʦʡ. ʌʦʨʤʘʣʠʥ ʩʣʝʜʫʝʪ 

ʭʨʘʥʠʪʴ ʧʨʠ ʪʦʣʴʢʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʭʨʘʥʝʥʠʠ ʥʘ ʭʦʣʦʜʝ. 

ʌʦʨʤʘʣʠʥ ʷʚʣʷʝʪʩʷ ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ (ʛʘʟ) ʚ ʚʦʜʝ, ʧʦʵʪʦʤʫ ʟʘʯʘʩʪʫʶ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ 

ʨʘʩʪʚʦʨʘ ʝʛʦ ʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝ ʠʟʚʝʩʪʥʘ. ʊʘʢʞʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʚ ʬʦʨʤʘʣʠʥʝ ʚ ʚʠʜʝ ʦʩʘʜʢʘ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʘʨʘʬʦʨʤʘʣʴʜʝʛʠʜ (ʧʦʣʠʤʝʨ ʬʦʨʤʘʣʴʜʝʛʠʜʘ). ɺ ʨʘʩʪʚʦʨʝ ʩʦʜʳ ʧʘʨʘʬʦʨʤ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ 

ʬʦʨʤʘʣʴʜʝʛʠʜ, ʘ ʚ ʚʦʜʝ ʦʙʨʘʪʥʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʧʣʦʭʦ (ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʜʦ 50-60
o
C ʠ ʧʦʤʝʰʠʚʘʥʠʠ). ʇʦʵʪʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʩʪʘʜʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʨʘʬʦʨʤʘ (ʪʘʢʞʝ ʧʨʦʜʘʝʪʩʷ ʚ ʛʦʪʦʚʦʡ ʬʦʨʤʝ) ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʝʝ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʯʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʬʦʨʤʘʣʠʥʘ. 

ʏʘʩʪʦ ʥʘ ʩʪʘʜʠʠ ʧʨʦʷʚʣʝʥʠʷ (ʨʘʟʚʠʪʠʷ ʦʢʨʘʩʢʠ) ʚ ʨʘʩʪʚʦʨʝ ʚʳʧʘʜʘʝʪ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ ʦʩʘʜʦʢ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʝʨʝʙʨʘ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʨʠʣʠʧʘʥʠʷ ʵʪʦʛʦ ʦʩʘʜʢʘ ʢ ʛʝʣʶ (ʯʪʦ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʭʫʜʰʠʪʴ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ), ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʣʝʥʠʝ ʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʨʘʩʪʚʦʨ ʜʝʪʝʨʛʝʥʪʦʚ (ʪʚʠʥ) 

ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,05%.  

ʇʦʩʣʝ ʦʢʨʘʩʢʠ ʛʝʣʴ ʧʨʦʤʳʚʘʶʪ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ, ʧʝʨʝʥʦʩʷʪ ʥʘ 

ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʠ ʚʳʩʫʰʠʚʘʶʪ ʧʦʜ ʚʘʢʫʫʤʦʤ ʠʣʠ ʬʦʪʦʛʨʘʬʠʨʫʶʪ. 

 

ʉʧʦʩʦʙ ˉ1. ʇʝʨʚʦʠʩʪʦʯʥʠʢ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ): Budowle et al., 1991. 
1. ɻʝʣʴ ʦʧʦʣʘʩʢʠʚʘʶʪ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥ. 

2. ʇʨʦʚʦʜʷʪ ʬʠʢʩʘʮʠʶ ɼʅʂ ʚ ʛʝʣʝ 10%-ʥʳʤ ʵʪʘʥʦʣʦʤ ʚ ʪʝʯʝʥʠʝ 5-10 ʤʠʥ. 

ʈʘʩʪʚʦʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦ 10 ʨʘʟ. 

3. ɻʝʣʴ ʧʨʦʤʳʚʘʶʪ 1%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʚ ʪʝʯʝʥʠʝ 6 ʤʠʥ. 

ʈʘʩʪʚʦʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦ 30 ʨʘʟ. 

4. ɻʝʣʴ ʦʧʦʣʘʩʢʠʚʘʶʪ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʟʘʪʝʤ ʧʨʦʤʳʚʘʶʪ ʝʛʦ ʚ ʚʦʜʝ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʩʪʨʷʭʠʚʘʥʠʠ 
ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ. 

5. ɻʝʣʴ ʧʨʦʤʳʚʘʶʪ ʚ ʪʝʤʥʦʪʝ12 mʄ ʨʘʩʪʚʦʨʦʤ ʣʷʧʠʩʘ (1,94 ʛ ʥʘ 1 ʣ ʚʦʜʳ) ʚ ʪʝʯʝʥʠʝ 20-40 ʤʠʥ. 

ʈʘʩʪʚʦʨ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʚ ʧʦʩʫʜʝ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦ 10 ʨʘʟ (ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʧʦ ʤʝʨʝ ʠʩʪʦʱʝʥʠʷ ʦʢʨʘʩʢʠ ʛʝʣʝʡ). 

6. ɻʝʣʴ ʜʚʘʞʜʳ ʧʨʦʤʳʚʘʶʪ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʩʪʨʷʭʠʚʘʥʠʠ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ (ʧʦ 1 ʤʠʥ.). 

7. ɻʝʣʴ ʧʨʦʤʳʚʘʶʪ ʭʦʣʦʜʥʳʤ (+4o
C) ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʤ ʨʘʩʪʚʦʨʦʤ, ʧʨʠʛʦʪʦʚʣʷʝʤʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ: {ʢ 0,28ʄ ʨʘʩʪʚʦʨʫ Na2CO3 (30 ʛ ʙʝʟʚʦʜʥʦʡ ʩʦʜʳ ʥʘ 1ʣ ʚʦʜʳ) ʜʦʙʘʚʣʷʶʪ 

ʬʦʨʤʘʣʴʜʝʛʠʜ ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,019%}. ɼʣʷ ʧʦʢʨʘʩʢʠ ʛʝʣʷ ʨʘʟʤʝʨʦʤ 15ʭ15 ʩʤ ʢ 200 ʤʣ 

ʟʘʨʘʥʝʝ ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʦʜʳ ʜʦʙʘʚʣʷʶʪ 100 ʤʢʣ ʬʦʨʤʘʣʠʥʘ. 

ʈʘʩʪʚʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦ. ʆʪʤʳʚʢʫ ʧʨʦʚʦʜʷʪ ʜʦ ʧʨʦʷʚʣʝʥʠʷ ʧʦʣʦʩ ɼʅʂ ʥʫʞʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʝʥʷʶʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʨʘʩʪʚʦʨ ʩʚʝʞʠʤ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪ 10 ʜʦ 20 ʤʠʥ. 

8. ʌʠʢʩʠʨʫʶʪ ʛʝʣʴ 10%-ʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ ʚ ʪʝʯʝʥʠʝ 3-5 ʤʠʥ. 

ʈʘʩʪʚʦʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦ 10 ʨʘʟ. 

 

ʉʧʦʩʦʙ ˉ2. ʇʝʨʚʦʠʩʪʦʯʥʠʢ: Bassam et al., 1991. 

ɹʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ. 

1. ɻʝʣʴ ʧʨʦʤʳʚʘʶʪ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ. 

2. ʌʠʢʩʠʨʫʶʪ ʛʝʣʴ 7,5õ10%-ʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 5-20 ʤʠʥ. 

ʈʘʩʪʚʦʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʚʪʦʨʥʦ ʚ ʧ. 7. 

3. ɻʝʣʴ ʪʨʠʞʜʳ ʧʨʦʤʳʚʘʶʪ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʢʘʞʜʳʡ ʨʘʟ ʚ ʪʝʯʝʥʠʝ 2-5 ʤʠʥ.  

4. ʀʤʧʨʝʛʥʠʨʫʶʪ ʛʝʣʴ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩʝʨʝʙʨʘ ʚ ʪʝʯʝʥʠʝ 10-60 ʤʠʥ. 

{ʂ 200 ʤʣ ʨʘʩʪʚʦʨʘ ʣʷʧʠʩʘ (1õ1,5 ʛ/ʣ ʚʦʜʳ) ʟʘ 15 ʤʠʥ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʙʘʚʣʷʝʪʩʷ 280õ300 ʤʢʣ 

ʬʦʨʤʘʣʠʥʘ (ʢʦʥʝʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 0,056%)}. ʈʘʩʪʚʦʨ ʩʣʝʜʫʝʪ ʭʨʘʥʠʪʴ ʚ ʧʦʩʫʜʝ ʪʝʤʥʦʛʦ ʩʪʝʢʣʘ. 

ʀʤʧʨʝʛʥʠʨʫʶʱʠʡ ʨʘʩʪʚʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦ. 

5. ɻʝʣʴ ʙʳʩʪʨʦ ʦʧʦʣʘʩʢʠʚʘʶʪ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 5-20 ʩʝʢ. 

ɺʨʝʤʷ ʦʧʦʣʘʩʢʠʚʘʥʠʷ ʢʨʠʪʠʯʥʦ. ʇʨʠ ʧʨʦʤʝʜʣʝʥʠʠ (ʩʚʳʰʝ 20 ʩʝʢ) ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʠʪʴ ʧ. 4. 

6. ɻʝʣʴ ʧʨʦʤʳʚʘʶʪ ʦʭʣʘʞʜʝʥʥʳʤ (ʜʦ 4-8
ʦ
C, ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʠʪʠʯʥʘ) ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʤ ʨʘʩʪʚʦʨʦʤ, 

ʧʨʠʛʦʪʦʚʣʷʝʤʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ (ʩʤʝʰʠʚʘʶʪʩʷ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ). {ʂ 200 ʤʣ 

ʨʘʩʪʚʦʨʘ ʩʦʜʳ (30 ʛ ʙʝʟʚʦʜʥʦʛʦ Na2CO3 ʥʘ 1ʣ ʚʦʜʳ, ʜʦʧʫʩʪʠʤʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ5 ʛ/ʣ) 

ʜʦʙʘʚʣʷʝʪʩʷ 300 ʤʢʣ ʬʦʨʤʘʣʠʥʘ (ʢʦʥʝʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 0,056%, ʜʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʦʪ 0,028 ʜʦ 

0,111%) ʠ 40 ʤʢʣ ʩʚʝʞʝʛʦ ʨʘʩʪʚʦʨʘ ʧʷʪʠʚʦʜʥʦʛʦ ʪʠʦʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ (10 ʤʛ/ʤʣ, ʢʦʥʝʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

400 ʤʢʛ/ʣ)}. 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʨʘʩʪʚʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦ. ʆʪʤʳʚʢʫ ʧʨʦʚʦʜʷʪ ʜʦ ʧʨʦʷʚʣʝʥʠʷ ʧʦʣʦʩ ɼʅʂ 

ʥʫʞʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪ 2 ʜʦ 10 ʤʠʥ. 
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7. ʅʝʤʝʜʣʝʥʥʦ ʬʠʢʩʠʨʫʶʪ ʛʝʣʴ 7,5õ10%-ʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ (ʦʩʪʘʚʰʝʡʩʷ ʧʦʩʣʝ ʧ. 2 ʠ ʦʭʣʘʞʜʝʥʥʦʡ ʜʦ 

4
ʦ
C) ʚ ʪʝʯʝʥʠʝ 1-5 ʤʠʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʠʩʣʦʪʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʪʝʤʥʝʥʠʶ ʛʝʣʷ. ʌʠʢʩʠʨʫʶʱʠʡ ʨʘʩʪʚʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦ. 

 

ʉʧʦʩʦʙ ˉ3. ʇʝʨʚʦʠʩʪʦʯʥʠʢ: ʧʝʨʩʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʥʠʝ (ɹʝʣʠʢʦʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ, 

belikov@lin.irk.ru) 
ʂʦʥʪʨʘʩʪʥʳʡ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʩʧʦʩʦʙ. 

1. ʌʠʢʩʠʨʫʶʪ ʛʝʣʴ ʚ 0,1% ʨʘʩʪʚʦʨʝ CTAB (cetyltrimethylammonium bromide, ʠʣʠ ʚʪʦʨʦʝ ʥʘʟʚʘʥʠʝ 

hexadecyl-trimethylammonium bromide) ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 5-20 ʤʠʥ. 

ʈʘʩʪʚʦʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʢʨʘʪʥʦ. 

2. ɻʝʣʴ ʪʨʠʞʜʳ ʧʨʦʤʳʚʘʶʪ ʚ 0,25% ʨʘʩʪʚʦʨʝ ʘʤʤʠʘʢʘ (NH4OH, 1ʤʣ 25%-ʥʦʛʦ ʘʧʪʝʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 100 

ʤʣ ʚʦʜʳ), ʢʘʞʜʳʡ ʨʘʟ ʚ ʪʝʯʝʥʠʝ 2-3 ʤʠʥ.  

ʄʦʞʥʦ ʦʪʤʳʚʘʪʴ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʝʩʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʝ ʦʩʦʙʦ ʚʘʞʥʘ. 

3. ʀʤʧʨʝʛʥʠʨʫʶʪ ʛʝʣʴ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʩʣʝʜʫʶʱʠʤ ʨʘʩʪʚʦʨʦʤ: ʢ 1ʣ 0,1%-ʥʦʛʦ ʨʘʩʪʚʦʨʘ ʣʷʧʠʩʘ (1ʛ 

AgNO3 ʥʘ 1ʣ ʚʦʜʳ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʦʙʘʚʣʷʶʪ 4ʤʣ 1M NaOH ʠ 4ʤʣ 25%-ʥʦʛʦ ʘʤʤʠʘʢʘ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢ ʨʘʩʪʚʦʨʫ ʣʷʧʠʩʘ ʱʝʣʦʯʠ ʚ ʦʩʘʜʦʢ ʚʳʧʘʜʘʝʪ ʛʠʜʨʦʦʢʠʩʴ ʩʝʨʝʙʨʘ (ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʙʫʨʝʥʠʝ ʨʘʩʪʚʦʨʘ), ʟʘʪʝʤ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʘʤʤʠʘʢʘ ʛʠʜʨʦʦʢʠʩʴ ʩʝʨʝʙʨʘ ʧʝʨʝʭʦʜʠʪ ʚ ʘʤʤʠʘʢʘʪ 

(ʨʘʩʪʚʦʨ ʦʩʚʝʪʣʷʝʪʩʷ). ʈʘʩʪʚʦʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʢʨʘʪʥʦ, ʝʩʣʠ ʭʨʘʥʠʪʴ ʚ ʧʦʩʫʜʝ ʪʝʤʥʦʛʦ 

ʩʪʝʢʣʘ ʠ ʥʝ ʜʦʙʘʚʣʷʪʴ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʡ.  

4. ɻʝʣʴ ʙʳʩʪʨʦ ʦʧʦʣʘʩʢʠʚʘʶʪ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠʣʠ 2%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩʦʜʳ ʚ ʪʝʯʝʥʠʝ 30-60 ʩʝʢ. 

5. ʆʪʤʳʚʘʶʪ ʛʝʣʴ ʥʘ ʩʚʝʪʫ ʚ 2%-ʥʦʤ ʨʘʩʪʚʦʨʝ ʩʦʜʳ, ʩʦʜʝʨʞʘʱʝʤ 0,1% ʧʘʨʘʬʦʨʤʘ (1ʛ ʧʘʨʘʬʦʨʤʘ ʥʘ 1 ʣʠʪʨ 

ʩʦʜʳ Na2CO3).  

ɺʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʨʘʩʪʚʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦ. ʀʥʦʛʜʘ ʥʫʞʥʦ, ʯʪʦʙʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡ 

ʨʘʩʪʚʦʨ ʩʦʩʪʘʨʠʣʩʷ ʥʘ ʩʫʪʢʠ. ʆʪʤʳʚʢʫ ʧʨʦʚʦʜʷʪ ʜʦ ʧʨʦʷʚʣʝʥʠʷ ʧʦʣʦʩ ɼʅʂ ʥʫʞʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪ 5 ʜʦ 10 ʤʠʥ. 

6. ʅʝʤʝʜʣʝʥʥʦ ʬʠʢʩʠʨʫʶʪ ʛʝʣʴ 1%-ʥʦʡ ʱʘʚʝʣʝʚʦʡ ʢʠʩʣʦʪʦʡ ʚ ʪʝʯʝʥʠʝ 5-10 ʤʠʥ.  

ʈʘʩʪʚʦʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦ 10 ʨʘʟ. 

  

mailto:belikov@lin.irk.ru
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ɸʤʧʣʠʬʠʢʘʮʠʦʥʥʘʷ ʢʘʨʪʘ 

 

ɼʘʪʘ ʧʦʩʪʘʥʦʚʢʠ ʇʎʈ: 

 

ʅʦʤʝʨ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʫʝʤʘʷ 

ɼʅʂ 
ʃʦʢʫʩ 

ʆʙʲʸʤ 

ɼʅʂ, 

ʚʥʦʩʠʤʳʡ ʚ 

ʇʎʈ, ʤʢʣ 

ʄʘʨʢʠʨʦʚʢʘ 

ʇʎʈ-

ʧʨʦʙʠʨʦʢ 

ʇʨʠʙʦʨ / 

ʧʨʦʛʨʘʤʤʘ 

ʇʎʈ 

ʇʨʠʤʝʯʘʥʠʷ 

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

      

 

 

       

 

 

       

 

 

       

 

 

       

 

 

      

 

ʇʨʠʤʝʯʘʥʠʷ: 

 

 

ʌʘʤʠʣʠʷ ʠ ʧʦʜʧʠʩʴ ʠʩʧʦʣʥʠʪʝʣʷ: 
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ʕʣʝʢʪʨʦʬʦʨʝʟʥʘʷ ʢʘʨʪʘ 

 

ɼʘʪʘ ʧʦʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʬʦʨʝʟʘ: 

 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʚ ____% ʇɸɻ (19:1 ʠʣʠ 29:1) ʠʣʠ ʚ ʇɸ-___ (ʛʦʪʦʚʳʝ ʘʛʘʨʦʟʥʳʝ ʛʝʣʠ). ʅʝʥʫʞʥʦʝ ʟʘʯʝʨʢʥʫʪʴ. 

 

ʄʘʨʢʠʨʦʚʢʘ 

ʜʦʨʦʞʝʢ 

ʚ ʛʝʣʝ 

ʄʘʨʢʠʨʦʚʢʘ 

ʇʎʈ-ʧʨʦʙʠʨʦʢ 

ʆʙʲʸʤ ʇʎʈ-

ʩʤʝʩʠ, ʥʘʥʦʩʠʤʳʡ 

ʥʘ ʛʝʣʴ, ʤʢʣ 

ʅʦʤʝʨ ʠʩʩʣʝʜʦʚʘʥʠʷ / 

ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ 
ʇʨʠʤʝʯʘʥʠʷ / ʬʦʪʦ ʛʝʣʷ 

1 

 

    

2 
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12 

 

    

13 

 

    

14 

 

    

15 

 

    

16 

 

    

17 

 

    

18 

 

    

19 

 

    

20 

 

    

 

ɺʦʣʴʪʘʞ: 

ɺʨʝʤ̫ ʵʣʝʢʪʨʦʬʦʨʝʟʘ: 

ʇʨʠʤʝʯʘʥʠʷ: 

 

 

ʌʘʤʠʣʠʷ ʠ ʧʦʜʧʠʩʴ ʠʩʧʦʣʥʠʪʝʣʷ: 
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ʂʘʨʪʘ ʛʝʥʦʪʠʧʦʚ 

ɼʘʪʘ ʥʘʯʘʣʘ ʠ ʥʦʤʝʨ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʦʪʝʮ 
 

ʈʝʙʸʥʦʢ 
 

ʄʘʪʴ 
 

 

 ʦʪʝʮ ʨʝʙʸʥʦʢ ʤʘʪʴ ʌʦʪʦ ʛʝʣʷ (ʜʘʪʘ) ʇʨʠʤʝʯʘʥʠʷ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʚʳʜʝʣʝʥʥʦʡ ɼʅʂ, 

ʥʛ/ʤʢʣ: 

     

ɻʝʥʦʪʠʧʳ ʧʦ 

ʣʦʢʫʩʘʤ 
ɸʣ.1 ɸʣ.2 ɸʣ.1 ɸʣ.2 ɸʣ.1 ɸʣ.2 

  

TPOX         

UGT1A1-STR         

D3S1358         

FGA         

CSF1PO         

D7S820         

LPL         

D8S1179         

D10S1248         

TH01         

vWFII         

PAH         

D13S317         

D16S539         

D18S51         

D19S253         

D19S433         

D20S482         

D21S11         

D22S1045         

         

         

         

         

         

         

         

 

ɼʘʪʘ ʦʢʦʥʯʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
 

ʌʘʤʠʣʠʷ ʠ ʧʦʜʧʠʩʴ ʠʩʧʦʣʥʠʪʝʣʷ 
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ʊʘʙʣʠʮʘ ʚʦʟʤʦʞʥʦʛʦ ʥʝʨʘʚʥʦʚʝʩʠʷ ʧʦ ʩʮʝʧʣʝʥʠ ʁʤʝʞʜʫ ʧʦʣʠʤʦʨʬʥʳʤʠ ʣʦʢʫʩʘʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʦʜʩʪʚʘ 

ˉ ʃʦʢʫʩ ʍʨʦʤʦʩʦʤʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ (*) ʀʩʧʦʣʴʟʦʚʘʥʠʝ (**) ʅʉ (***) 

1 D1S80 1p36.32 (2,391 Mb) Perkin-Elmer, ʤʦʥʦʧʣʝʢʩʳ  

 D1GATA113 1p36.23 (7,442 Mb) NIST, AGCU  

 
RHD (+/- blood 

group D antigen) 
1p36.11 (25,599 ï 25,656 Mb) ɹɼ (ʨʝʟʫʩ-ʬʘʢʪʦʨ)  

 D1S7 (MS1) 1p35.2 (31,904-31,906 Mb) ʇɼʈʌ, Cellmark, Tepnel  

     

 D1S1627 1p21.1 (106,963 Mb) NIST, AGCU  

     

 D1S1677 1q23.3 (163,559 Mb) NIST (NC02), AGCU  

 D1S111 1q24.2 (167,404 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 F13B 1q31.3 (197,007 Mb) Promega  

     

 D1S1656 1q42.2 (230,905 Mb) ɹɼ  

 D1S8 (MS32) 1q42.3 (236,260 Mb) ʇɼʈʌ, Cellmark  

     

11 TPOX 2p25.3 (1,493 Mb) ɹɼ  

 D2S1360 2p24.2 (17,492 Mb) Chimera, Qiagen  

 ApoB-3ôVNTR 2p24.1 (21,224 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 D2S441 2p14 (68,239 Mb) ɹɼ  

     

 IL1RN-VNTR 2q14.1 (113,888 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 D2S44 (YNH24) 2q21.2 (133,150-133,153 Mb) ʇɼʈʌ, Cellmark, Promega  

 D2S1776 2q24.3 (169,645 Mb) NIST, AGCU  

     

 D2S1338 2q35 (218,879 Mb) ɹɼ  

 UGT1A1-STR 2q37.1 (234,669 Mb) Qiagen, ʤʦʥʦʧʣʝʢʩʳ  

     

 D3S1358 3p21.31 (45,582 Mb) ɹɼ  

21 CCR5-delta32 3p21.31 (46,415 Mb) InDel, ʤʦʥʦʧʣʝʢʩʳ  

 D3S4529 3p12.1 (85,852 Mb) NIST, AGCU  

     

 D3S1744 3q24 (147,092 Mb) Chimera, Qiagen  

 D3S3053 3q26.31 (171,751 Mb) NIST  

     

 D4S43 4p16.3 (2,336 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 D4S2366 4p16.1 (6,484 Mb) Chimera, Qiagen  

 D4S2408 4p15.1 (31,304 Mb) NIST, AGCU  

     

 GC 4q13.3 (72,618 Mb) Perkin-Elmer, ʤʦʥʦʧʣʝʢʩʳ  

 D4S2364 4q22.1 (93,517 Mb) NIST (NC02)  

     

 GYPA 4q31.21 (145,042 Mb) Perkin-Elmer, ʤʦʥʦʧʣʝʢʩʳ  

31 FGA 4q31.3 (155,509 Mb) ɹɼ  

     

 D5S110 (MS621) 5p15.33 (1,070-1,074 Mb) ʇɼʈʌ, Cellmark, Tepnel  

 DAT-3'VNTR 5p15.33 (1,394 Mb) ʤʦʥʦʧʣʝʢʩʳ  
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ʊʘʙʣʠʮʘ ʚʦʟʤʦʞʥʦʛʦ ʥʝʨʘʚʥʦʚʝʩʠʷ ʧʦ ʩʮʝʧʣʝʥʠʶ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʥʳʤʠ ʣʦʢʫʩʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʦʜʩʪʚʘ (ʧʨʦʜʦʣʞʝʥʠʝ) 

ˉ ʃʦʢʫʩ ʍʨʦʤʦʩʦʤʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ (*) ʀʩʧʦʣʴʟʦʚʘʥʠʝ (**) ʅʉ (***) 

 D5S2500 5q11.2 (58,697 Mb) AGCU, Chimera, Qiagen   

 D5S818 5q23.2 (123,111 Mb) ɹɼ  

 CSF1PO 5q32 (149,456 Mb) ɹɼ  

     

 F13A01 6p25.1 (6,321 Mb) Promega  

 HLA-DQA1 6p21.32 (32,609 Mb) Perkin-Elmer, ʤʦʥʦʧʣʝʢʩʳ  

 D6S1017 6p21.1 (41,677 Mb) NIST, AGCU  

     

 SE33 6q15 (88,985 Mb) ɹɼ  

41 D6S366 6q15 (90,812 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 D6S1043 6q15 (92,450 Mb) ɹɼ (ʂʅʈ)  

 D6S474 6q21 (112,879 Mb) AGCU, Chimera, Qiagen   

     

 D7S21 (MS31) 7p22.3 (1,311-1,314 Mb) ʇɼʈʌ, Cellmark, Tepnel  

     

 D7S820 7q21.11 (83,789 Mb) ɹɼ  

 D7S8 7q31.31 (117,862 Mb) Perkin-Elmer, ʤʦʥʦʧʣʝʢʩʳ  

 D7S1517 7q31.32 (123,497 Mb) Chimera, Qiagen  

 NOS3-VNTR 7q36.1 (150,694 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 D7S22 (G3) 7q36.3 (157,944 Mb) ʇɼʈʌ, Cellmark, Tepnel  

     

 LPL 8p21.3 (19,787 Mb) Promega  

51 D8S1115 8p11.21 (42,536 Mb) NIST  

     

 D8S1132 8q23.1 (107,329 Mb) Chimera, Qiagen  

 D8S1179 8q24.13 (125,907 Mb) ɹɼ  

     

 Penta C 9p13 Promega  

     

 D9S1122 9q21.2 (79,688 Mb) NIST, AGCU  

 D9S2157 9q34.2 (136,035 Mb) NIST  

 ABO blood group 9q34.2 (136,130 ï 136,150 Mb) ɹɼ  

     

 D10S1435 10p15.3 (2,243 Mb) NIST, AGCU  

 D10S2325 10p13 (12,793 Mb) Chimera, Qiagen  

     

 D10S1248 10q26.3 (131,092 Mb) ɹɼ  

     

61 DRD4-VNTR 11p15.5 (0,639 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 TH01 11p15.5 (2,192 Mb) ɹɼ  

 HBGG 11p15.4 (5,275 Mb) Perkin-Elmer, ʤʦʥʦʧʣʝʢʩʳ  

     

 D11S4463 11q25 (130,872 Mb) NIST, AGCU  

     

 vWA 12p13.31 (6,092 Mb) ɹɼ  

 vWFII 12p13.31 (6,092 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 CD4 12p13.31 (6,897 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 D12S391 12p13.2 (12,450 Mb) ɹɼ  
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ʊʘʙʣʠʮʘ ʚʦʟʤʦʞʥʦʛʦ ʥʝʨʘʚʥʦʚʝʩʠʷ ʧʦ ʩʮʝʧʣʝʥʠʶ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʥʳʤʠ ʣʦʢʫʩʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʦʜʩʪʚʘ (ʧʨʦʜʦʣʞʝʥʠʝ) 

ˉ ʃʦʢʫʩ ʍʨʦʤʦʩʦʤʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ (*) ʀʩʧʦʣʴʟʦʚʘʥʠʝ (**) ʅʉ (***) 

 COL2A1-VNTR 12q13.11 (48,365 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 PAH 12q23.2 (103,283 Mb) ʤʦʥʦʧʣʝʢʩʳ  

71 D12ATA63 12q23.3 (108,322 Mb) NIST, AGCU  

 PLA2A 12q24.31 (120,764 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 D12S11 (MS43A) 12q24.33 (132,811-132,821 Mb) ʇɼʈʌ, Cellmark, Tepnel  

     

 RB1-VNTR 13q14.2 (49,003 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 D13S317 13q31.1 (82,722 Mb) ɹɼ  

     

 D14S1434 14q32.13 (95,308 Mb) NIST (NC01), AGCU  

 IgH-VNTR 14q32.33 (106,333 Mb) ʤʦʥʦʧʣʝʢʩʳ  

     

 CYAR04 15q21.2 (51,520 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 FESFPS 15q26.1 (91,432 Mb) Promega  

 Penta E 15q26.2 (97,374 Mb) Promega  

     

81 D16S309 (MS205) 16p13.3 (1,233-1,237 Mb) ʇɼʈʌ, Cellmark, Tepnel  

     

 D16S539 16q24.1 (86,386 Mb) ɹɼ  

     

 D17S5 17p13.3 (1,956 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 D17S974 17p13.1 (10,518 Mb) NIST  

     

 5-HTT-LPR 17q11.2 (28,564 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 D17S1301 17q25.1 (72,681 Mb) NIST, AGCU  

     

 D18S853 18p11.31 (3,990 Mb) NIST, AGCU  

     

 D18S51 18q21.33 (60,949 Mb) ɹɼ  

     

 DC-SIGN-VNTR 19p13.2 (7,810 Mb) ʤʦʥʦʧʣʝʢʩʳ  

 LDLR 19p13.2 (11,231 Mb) Perkin-Elmer, ʤʦʥʦʧʣʝʢʩʳ  

91 D19S253 19p13.12 (15,728 Mb) ʤʦʥʦʧʣʝʢʩʳ  

     

 D19S433 19q12 (30,417 Mb) ɹɼ  

     

 D20S482 20p13 (4,506 Mb) NIST, AGCU  

     

 D20S1082 20q13.2 (53,865 Mb) NIST  

     

 D21S11 21q21.1 (20,554 Mb) ɹɼ  

 D21S2055 21q22.2 (41,191 Mb) Chimera, Qiagen  

 Penta D 21q22.3 (45,056 Mb) Promega  

     

 D22S1045 22q12.3 (37,536 Mb) ɹɼ  
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ʊʘʙʣʠʮʘ ʚʦʟʤʦʞʥʦʛʦ ʥʝʨʘʚʥʦʚʝʩʠʷ ʧʦ ʩʮʝʧʣʝʥʠʶ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʥʳʤʠ ʣʦʢʫʩʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʦʜʩʪʚʘ (ʦʢʦʥʯʘʥʠʝ) 

ˉ ʃʦʢʫʩ ʍʨʦʤʦʩʦʤʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ (*) ʀʩʧʦʣʴʟʦʚʘʥʠʝ (**) ʅʉ (***) 

 Amelogenin 
Xp22.2 (11,315 Mb) 

Yp11.2 (6,738 Mb) 
ɹɼ  

100 ZFX / ZFY 
Xp22.11 (24,229 Mb) 

Yp11.31 (2,847 Mb) 
ʤʦʥʦʧʣʝʢʩʳ  

 DXZ1 
Xp11.1 (58,561 ï 58,581 Mb) 

Xq11.1 (61,683 ï 61,853 Mb) 
ʤʦʥʦʧʣʝʢʩʳ  

 DYZ3 
Yp11.2 (10,088 ï 10,102 Mb) 

Yq11.1 (13,106 ï 13,131 Mb) 
ʤʦʥʦʧʣʝʢʩʳ  

103 HPRTB Xq26.3 (133,615 Mb) Promega  

(*) ʧʦ ʜʘʥʥʳʤ BLAT (http://genome.ucsc.edu/cgi-bin/hgBlat; Kent, 2002), ʚʝʨʩʠ ̫Feb.2009 (GRCh37/hg19). 

 

(**) ʫʢʘʟʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʦʢʫʩʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ɹʘʟʘʭ ɼʘʥʥʳʭ 

(ɹɼ), ʘ ʪʘʢʞʝ ʚ ʨʷʜʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʥʘʙʦʨʦʚ. 

 

ʄʦʥʦʧʣʝʢʩʳ ï ʣʦʢʫʩʳ, ʚ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ (ʠʩʧʦʣʴʟʫʝʤʳʝ) ʚ ʤʦʥʦʣʦʢʫʩʥʦʤ ʬʦʨʤʘʪʝ. 

 

ʇɼʈʌ ï ʣʦʢʫʩʳ, ʤʝʪʦʜ ʜʝʪʝʢʮʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥ ʥʘ ʩʦʯʝʪʘʥʠʠ ʨʝʩʪʨʠʢʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʛʠʙʨʠʜʠʟʘʮʠʝʡ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʦʥʜʘʤʠ. 

 

AGCU ï ʢʦʤʤʝʨʯʝʩʢʠʡ ʥʘʙʦʨ AGCU 21+1 STR Kit (ʧʨʦʠʟʚʦʜʩʪʚʘ çAGCU ScienTech Incorporationè, ʂʅʈ). 

 

Cellmark  ï ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʙʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʧʦʨʘʮʠʡ çCellmark Diagnosticsè (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) 

ʠ / ʠʣʠ çLifecodes Corporation ï Orchid Cellmarkè (ʉʐɸ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʥʷʪʳ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

Chimera ï ʢʦʤʤʝʨʯʝʩʢʠʡ ʥʘʙʦʨ Mentype
È
 Chimera

È
 PCR Amplification Kit (ʧʨʦʠʟʚʦʜʩʪʚʘ çBiotype Diagnostic 

GmbHè, ɻʝʨʤʘʥʠʷ). 

 

NIST ï ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʝ ʣʦʢʫʩʳ, ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ ʨʘʟʣʠʯʥʳʭ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʤʫʣʴʪʠʧʣʝʢʩʦʚ ʚ 

National Institute of Standards and Technology, ʉʐɸ. 

 

Perkin-Elmer ï ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʙʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ çPerkin-Elmer Corporationè, ʉʐɸ: AmpliType
È
 

PM+DQA1 PCR Amplification and Typing Kit ʠ AmpliFLP
(tm)

 D1S80 PCR Amplification Kit. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʥʷʪʳ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

Promega ï ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʙʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ çPromega Corporationè, ʉʐɸ. 

 

Tepnel ï ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʙʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ çTepnel Diagnostics Ltd.è, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʥʷʪʳ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

Qiagen ï ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʙʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ çQiagenè, ɻʝʨʤʘʥʠʷ. 

 

(***) ʅʉ ï ʥʝʨʘʚʥʦʚʝʩʠʝ ʧʦ ʩʮʝʧʣʝʥʠʶ. ʉʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʅʉ ʤʝʞʜʫ ʚʩʝʤʠ ʣʦʢʫʩʘʤʠ ʚ 

ʚʳʜʝʣʝʥʥʦʡ ʮʚʝʪʦʤ ʛʨʫʧʧʝ, ʝʩʣʠ ʥʝʪ ʜʦʩʪʦʚʝʨʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʜʦʢʘʟʳʚʘʶʱʠʭ ʦʙʨʘʪʥʦʝ. ɺ 

ʧʨʠʚʝʜʸʥʥʦʡ ʪʘʙʣʠʮʝ ʩʮʝʧʣʝʥʠʝ ʧʦʣʘʛʘʝʪʩʷ ʜʣʷ ʚʩʝʭ ʤʘʨʢʸʨʦʚ, ʢʦʪʦʨʳʝ ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʦʜʥʦʤ ʧʣʝʯʝ 

ʭʨʦʤʦʩʦʤʳ ʠ ʬʠʟʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʤʝʥʴʰʝ 50 ʤʠʣʣʠʦʥʦʚ ʦʩʥʦʚʘʥʠʡ (50 Mb ). 

 

ʇʨʠʚʝʜʸʥʥʘʷ ʪʘʙʣʠʮʘ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʧʦʣʥʦʪʫ ʠʟʣʦʞʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʦʙʥʦʚʣʷʝʤʦʡ. 

 

 

http://genome.ucsc.edu/cgi-bin/hgBlat

